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1.  INTRODUCTION 


Fort  Myer  is  a  permanent  United  States  Army  installation  located  in  Arlington  County,  Virginia, 
on  a  site  backing  Arlington  National  Cemetery  and  overlooking  the  Potomac  River  and 
Washington,  D.C.  The  installation  consists  of  offices,  family  housing.  Army  Band  facilities, 
supporting  facilities,  and  barracks  buildings  including  those  known  as  the  "Old  Guard  Barracks" 
which  house  soldiers  that  provide  services  at  Arlington  National  Cemetery. 

This  report  consists  of  the  Summer  Steam  Shut  Down  Study  of  an  Energy  Savings  Opportunity 
Survey  (ESOS)  at  Fort  Myer.  The  purpose  of  this  study  is  to  improve  energy  efficiency  at  Fort 
Myer  by  analyzing  the  effects  and  benefits  of  closing  the  central  steam  producing  boiler  facility. 
Building  447,  during  the  non-heating  months  from  mid-May  to  mid-October.  Currently,  the 
central  steam  plant  operates  through  this  period  to  provide  steam  for  domestic  hot  water,  steam 
driven  laundry  presses,  air  conditioning  system  reheat,  food  preparation  and  dishwashing 
demands  of  twenty-two  buildings  on  the  base. 

This  project  is  conducted  in  support  of  the  National  Energy  Conservation  Policy  Act  (NECPA). 
ESOS  projects  have  the  prime  objective  of  evaluating  energy  conservation  opportunities  (ECOs) 
in  quest  of  meeting  the  goals  of  the  NECPA,  the  Army  Energy  Plan,  and  the  Department  of 
Defense  Energy  Management  Plan. 

This  study  constitutes  a  final  submittal  and  includes  the  project  criteria  and  the  methodology  used 
for  conducting  this  analysis.  The  study  also  includes  an  Energy  Conservation  Investment 
Program  (ECIP)  analysis  summary  for  each  alternative  or  ECO  that  was  evaluated. 

Engineering  services  for  this  project  are  being  provided  by  Engineering  Applications 
Consultants,  P.C.  under  contract  number  DACA  31-89-C-0198  for  the  Department  of  the  Army, 
Baltimore  District  Corps  of  Engineers. 
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2.  PROJECT  SUMMARY  AND  RECOMMENDATIONS 


This  study  contains  the  findings  of  the  Summer  Steam  Shut  Down  Study  at  Fort  Myer,  Virginia, 
and  is  based  on  field  survey,  discussions  with  the  users  and  the  operating  personnel,  and  the 
review  of  drawings  and  other  documents  whenever  available.  Volumes  I  and  II  of  this  study 
contain  the  executive  summary,  project  criteria,  study  methodology,  building  narratives,  and  the 
results  of  the  analysis.  Volume  III  contains  calculations  and  supporting  data  for  the  study. 
Volume  IV  is  a  compilation  of  the  data  and  notes  generated  from  field  investigations. 

The  project  criteria  lists  environmental  conditions  within  the  buildings  and  climatic  data 
applicable  to  the  project  site.  Also  included  under  project  criteria  are  the  fuel  rates,  economic 
life  of  the  improvements,  and  discount  factors  used  in  this  analysis. 

The  methodology  section  of  this  study  contains  a  description  of  energy  conservation 
opportunities  (alternatives)  considered,  and  the  procedures  for  calculating  the  energy  savings. 
The  nature  of  the  alternatives  outlined  in  the  scope  of  work  provides  for  no  interaction  or 
"overlapping"  of  energy  saving  measures,  and  thus  no  synergistic  effects  exist  between  ECO’s. 

This  analysis  investigates  the  economic  feasibility  of  providing  the  buildings  listed  with  an 
alternate  source  of  steam  during  the  non-heating  months.  The  buildings  considered  for 
evaluation  of  summer  steam  requirements  are  246,  247,  248,  249,  250,  251,  400,  402,  403, 
404,  405,  406,  407,  410,  411,  416,  423,  450,  452,  469,  501,  and  525.  Of  these  22  buildings 
covered  under  this  study,  1 1  were  selected  to  be  surveyed  to  establish  baseline  criteria  for  each 
type  of  building.  From  the  baseline  criteria,  prorated  results  could  then  be  estimated  for  the 
remaining  buildings.  The  buildings  surveyed  were  246,  249,  400,  402,  404,  407,  411,  423, 
450,  501,  and  525.  Due  to  unique  variations  within  some  of  the  buildings  not  surveyed, 
additional  field  investigations  were  performed  to  verify  and  improve  the  "models"  used  to 
represent  them. 
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The  following  alternatives  for  independent  steam  and  hot  water  generation  have  been  considered: 


Alternative  1 


Provide  one  gas-fired  individual  boiler  in  each  of  the  22  buildings. 


Alternative  2  Provide  one  central  gas-fired  boiler  to  serve  Enlisted  Barracks 

buildings  246,  247,  248,  250,  and  251;  and  provide  one  gas-fired 
individual  boiler  in  each  of  the  17  other  buildings.  Due  to  the 
requirements  of  the  Enlisted  Barracks  "central"  boiler,  a  remote 
structure  will  be  required,  and  thus  only  one  location  has  been 
analyzed. 


Alternative  3 


Provide  electric  boilers  in  lieu  of  gas-fired  boilers  where 
applicable. 


Alternative  4  a.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency 

type)  in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in 
Alternative  1. 


b.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency 
type)  in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in 
Alternative  2. 

The  results  of  this  analysis  are  that  all  of  the  alternatives  examined  meet  the  qualifications  for 
the  ECIP  criteria  (refer  to  section  Energy  Plan  below). 


4 


Table  1.  ECIP  Analysis  Results 


Total  Annual  Energy  Savings  rMBTUl  Annual  Savings  ($1  Simple 


Alt. 

Investment 

Elec. 

Oil 

Gas 

Total 

Energy 

SIR 

Payback 

1 

$  954,240 

249 

14,909 

23,641 

38,799 

119,468 

341,567 

7.45 

2.07  yrs 

2 

$  956,480 

206 

14,909 

23,830 

38,946 

120,163 

341,567 

7.45 

2.07  yrs 

3 

$1,002,400 

-537 

14,909 

24,627 

38,999 

102,160 

340,630 

6.86 

2.26  yrs 

4a 

$1,013,600 

251 

14,909 

23,797 

38,957 

120,502 

341,567 

7.03 

2.19  yrs 

4b 

$1,015,840 

208 

14,909 

23,987 

39,104 

121,209 

341,567 

7.04 

2.20  yrs 

Though  various  alternatives  provide  slightly  different  approaches  to  meeting  summer  period  steam 
demands,  there  are  two  key  factors  common  to  all  alternatives  that  dictated  the  close  results,  leaving 
only  small  differences  between  the  alternatives.  Energy  savings  range  from  38,799  MBTU  in 
Alternative  1  to  38,957  MBTU  in  Alternative  4,  and  total  monetary  savings  range  from  $442,790 
in  Alternative  3  to  $462,776  in  Alternative  4. 

One  reason  for  the  similar  results  among  the  alternatives  is  that  for  many  of  the  buildings  studied, 
the  steam  demand  was  large  enough  and  did  not  allow  the  use  of  higher  efficiency  equipment.  Thus 
a  major  portion  of  each  alternative  consists  of  the  same  large  gas-fired  boilers.  As  seen  with 
Alternatives  3,  4a  and  4b,  when  the  use  of  the  electric  or  high-efficiency  gas  equipment  is  extended 
to  some  of  the  buildings  which  are  borderline  cases,  the  increased  investment  costs  are  not  recovered 
through  improved  fuel  economy.  Moreover,  the  total  natural  gas  consumption  in  Alternatives  3, 
4a  and  4b  does  not  decrease  more  than  6.3%  from  the  gas  consumed  in  the  baseline  option. 
Alternative  1. 


In  Alternative  3,  there  is  an  additional  penalty  with  the  cost  of  electricity  being  nearly  3.5  times  the 
cost  of  natural  gas,  not  including  the  extra  demand  charge.  It  is  this  demand  charge,  however,  that 
significantly  limits  the  use  of  electric  powered  equipment.  In  the  summer,  it  is  certain  that  any 
increase  in  load  will  result  in  an  increase  in  the  peak  load  because  the  air  conditioning  chillers  will 
also  be  in  use.  This  higher  peak  load  will  then  be  used  to  determine  the  demand  charge  for  the 
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month.  In  the  Army  Corps  of  Engineers  Technical  Manual  5-810-5,  paragraph  4-4. c. 2  acknowledges 
this  cost  of  electricity  and  states  that  "because  of  the  high  operating  cost  of  electrical  equipment, 
electricity  is  not  used  for  large-volume  water  heating  when  natural  gas  is  available. "  This  study  has 
used  electric  equipment  to  satisfy  only  the  smaller  hot  water  demands  among  the  buildings  to  analyze 
Alternative  3.  Extending  the  use  of  electric  equipment  to  buildings  with  larger  demands  yields  even 
less  desirable  results. 

The  second,  and  perhaps  most  significant  reason  for  the  small  variance  in  the  results,  is  that  a 
considerable  portion  of  the  savings  in  each  of  the  alternatives  resulted  from  a  reduction  in  the 
operations  and  maintenance  costs  associated  with  the  Central  Boiler  Plant,  Building  447.  The  costs 
used  to  determine  these  savings  were  based  on  fiscal  year  1991,  and  amount  to  approximately  80% 
of  the  $461,035  of  anticipated  (first  year)  total  annual  savings.  It  should  be  recognized  that  the 
change  over  from  fuel  oil  to  natural  gas  took  place  in  October  1990,  and  that  part  of  the  year  may 
have  non-routine  service  and  maintenance  costs  included.  While  the  calculations  have  included 
central  plant  operations  costs  as  an  item  of  savings,  maintenance  and  repair  costs  of  the  central  boiler 
plant  and  the  extensive  distribution  system,  including  any  of  the  "non-routine"  services,  are  not 
considered  as  savings  under  any  of  the  proposed  alternatives.  The  maintenance  and  repair  work  will 
still  be  required  on  an  annual  basis  in  order  to  provide  <m  operational  central  heating  system  for  the 
following  winter. 

The  direct  energy  savings  shown  in  Table  1  for  each  alternative  are  the  combined  results  of  three 
factors.  First,  all  of  the  alternatives  benefit  from  a  direct  energy  savings  of  over  50%  at  the  points- 
of-use  in  the  buildings.  As  verified  during  the  field  investigations,  most  of  the  higher  energy  using 
buildings  have,  within  the  past  15  years,  switched  to  instantaneous  type  domestic  water  heating 
equipment  and  have  been  provided  with  little  or  no  hot  water  storage  capacity.  This  approach  to 
satisfying  a  hot  water  demand  does  not  consider  that  a  duration  of  peak  use  will  be  followed  by  an 
extended  period  of  low  use,  and  consequently,  an  opportunity  for  balanced  recovery.  Thus, 
instantaneous  equipment  allows  for  a  peak  condition  to  be  satisfied  indefinitely  and  does  not 
encourage  users  to  be  energy  efficient.  Current  Army  Technical  manual  5-810-5  provides  for  sizing 
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equipment  using  storage  capacity  and  takes  durations  of  peak  use  into  consideration.  This  practice 
leads  to  equipment  of  significantly  smaller  capacities  and  will  not  allow  for  misuse  of  hot  water. 

The  second  factor  leading  to  direct  energy  savings  is  that  most  of  the  buildings  are  using  hot  water 
at  120^^  to  140°F.  Presently,  Army  regulations  provide  for  a  temperature  of  95 °F  at  the  point  of 
use  for  general  domestic  washing  applications.  The  calculations  for  this  study  use  storage  tank 
temperatures  of  100°F  to  110°F.  Applications  that  require  elevated  temperatures,  such  as 
dishwashing,  use  local  temperature  boosting  equipment  which  is  generally  steam  fired. 

The  third  factor  is  the  difference  in  the  cost  of  natural  gas  for  standard  and  interruptible  services. 
The  central  boiler  plant  qualifies  for  the  lower  interruptible  rate  (approximately  60%  of  the  normal 
service  rate)  because  the  equipment  can  be  fired  with  fuel  oil  as  well,  according  to  the  utility 
company  Washington  Gas,  regardless  of  any  on-site  oil  reserves.  It  is  an  assumption  of  this  study 
.  that  the  local  boilers  and  water  heaters  would  not  be  provided  with  the  capability  of  burning  fuel 
oil  and  thus  will  not  be  able  to  benefit  from  the  much  lower  interruptible  service  gas  rate.  Though 
environmental  regulations  may,  in  the  future,  provide  clean  burning  gas  suppliers  an  arm  to  leverage 
higher  interruptible  service  rates  to  users  who  could  bum  heavier  fuel  oils,  Washington  Gas  is  not 
forecasting  this  increase.  This  study  assumes  only  standard  trends,  as  stipulated  in  the  recent  ECIP 
criteria,  will  affect  fuel  prices.  The  remaining  price  difference  between  the  services  is  accounted 
for  by  using  an  adjusted  or  "penalized"  rate  in  calculating  the  cost  savings  resulting  from  lower 
natural  gas  usage  of  the  various  alternatives. 

A  final  consideration  in  analyzing  the  energy  savings  is  that  the  central  steam  distribution  system 
is  aging  as  indicated  by  leaks,  malfunctioning  valves,  and  deteriorating  insulation  and  bare  pipes. 
Using  local  steam  equipment  avoids  these  energy  losses,  and  also  provides  a  period  to  address 
maintenance  needs  on  a  scheduled  basis  to  prepare  the  system  for  use  during  the  winter  months. 
The  steam  distribution  systems  within  the  buildings  surveyed  appears  to  be  in  good  condition  and 
do  not  contribute  significantly  to  the  loss  of  steam  from  the  central  system.  However,  the  steam 
presses  in  the  barracks  buildings  would  remain  as  a  point-of-use  steam  loss  for  all  of  the  alternatives 
considered. 
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This  analysis  has  shown  that  Alternatives  1  and  2  are  the  most  favorable  in  meeting  the  ECIP 
criteria  and  would  have  economic  benefits  if  implemented.  Because  there  is  little  or  no  economic 
difference  between  Alternatives  1  and  2,  Alternative  1  is  recommended  as  a  more  flexible  and  more 
aesthetically  pleasing  alternative.  In  Alternative  2,  the  semi-central  boiler  system  serving  the  "Old 
Guard"  barracks  was  analyzed  with  the  provision  of  two  boilers  to  be  operated  in  a  back-up  or 
redundant  fashion.  If  the  barracks  were  to  depend  on  one  boiler  for  their  entire  needs,  there  would 
be  a  greater  chance  of  a  breakdown  affecting  all  of  these  barracks  than  with  an  independent  boiler 
for  each  building  as  provided  in  Alternative  1.  Therefore,  to  yield  an  accurate  comparison,  only 
viable  installations  could  be  considered.  In  addition.  Alternative  2  provides  for  a  separate  structure 
which  would  be  located  behind  the  "Old  Guard"  buildings.  This  could  detract  from  the  appearance 
of  the  installation  from  the  outside  (Arlington  Boulevard  exposure),  and  would  limit  any  future  use 
of  this  space.  The  areas  under  consideration  are  presently  used  for  parking,  access  to  the  buildings, 
and  various  training  exercises  by  the  "Old  Guard"  companies. 
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3.  ENERGY  CONSUMPTIONS  AND  SAVINGS 


The  following  figures  present  the  estimated  basewide  energy  usage  patterns  before  and  afl;er  the 
implementation  of  Alternative  1;  providing  an  individual  gas  fired  boiler  or  domestic  water 
heater,  as  applicable,  in  each  building  currently  served  by  the  central  steam  plant  during  the 
summer  period. 


Ft.  Myer  Annual  Energy  Consumption 

Present  Operation 
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Seasonal  Steam  Production  Energy  Usage 

Present  Operation 


Summer  (34.30%) 
57,530.5  MBTU 


Other  Seasons  (65.70%) 
110,193.3  MBTU 


Seasonal  Steam  Production  Energy  Usage 

Alternate  1  Implemented 


Annual  Steam  Production  Savings: 
$461,035  (21.7%)  * 

*  Includes  Operations  Costs 


Summer  (14.53%) 
18,731.47  MBTU 


Other  Seasons  (85.47%) 
110,193.3  MBTU 
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4.  ENERGY  PLAN 


The  Energy  Conservation  Investment  Program  (ECIP)  is  available  for  the  energy  conservation 
opportunity  (ECO)  analyzed  in  this  report.  ECIP  funding  can  apply  to  projects  which  have  a 
construction  cost  estimate  greater  than  $300,000,  a  savings  to  investment  ratio  (SIR)  greater  than 
1.25  and  a  simple  payback  period  of  ten  years  or  less.  ECIP  projects  are  also  assessed  a  level  of 
risk  associated  with  continuity  of  the  base  mission  and  stability  of  the  baseline  energy  consumption 
used  in  the  analysis  calculations. 

The  services  provided  by  Fort  Myer  are  expected  to  be  required  throughout  the  foreseeable  long 
term.  Accordingly,  it  is  also  expected  that  the  energy  baseline  used  in  the  preparation  of  this 
analysis  will  remain  stable  for  the  period  of  the  savings  calculation. 
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5.  PROJECT  CRITERIA 


The  analyses  of  the  building  energy  usage  and  the  estimated  reduction  in  the  energy  usage  due  to 
the  implementation  of  the  proposed  energy  conservation  opportunities  are  based  on  the  criteria  set 
forth  here. 


5.1  Outdoor  Conditions 

Based  on  publication  TM  5-785  "Engineering  Weather  Data",  the  following  outdoor 
condition  has  been  assumed: 

Summer  9rF  DB,  74°F  WB 


5.2  Indoor  Conditions 

The  indoor  conditions  have  been  selected,  following  the  guidelines  of  TM  5-810-1 
"Mechanical  Design;  Heating,  Ventilating  and  Air-Conditioning"  and  MIL-HDBK-1191 
"Medical  and  Dental  Treatment  Facilities,  Design  and  Construction  Criteria",  based  on 
primary  activity  within  a  building.  The  following  indoor  condition  has  been  assumed: 

Summer  78°  F,  50%  relative  humidity 

Any  deviations  from  the  assumed  indoor  temperature  for  specific  areas  are  noted  in  the 
building  narrative.  The  hours  of  operation  and  occupancy  levels  are  based  on  information 
obtained  from  the  Post  and  data  collected  during  field  visits  to  various  buildings. 
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5.3  Steam  and  Domestic  Hot  Water  Equipment 


The  capacities  of  all  new  steam  and  domestic  hot  water  generating  equipment  analyzed  in 
this  study  are  calculated  in  accordance  with  TM  5-810-5,  Chapter  4  "Water  Supply  and 
Distribution".  In  addition,  values  for  domestic  hot  water  use  temperatures  are  selected  in 
accordance  with  Army  Regulation  11-27  "Army  Energy  Program".  Conditions  used  for 
determining  the  equipment  capacities  are  as  follows: 


Domestic  Hot  Water  (point  of  use)  - 
Medical  and  Family  Housing  buildings 
Entering  Cold  Water  Temperature  - 
Storage  Water  Temperatures  - 
Usable  Volume  in  Storage  Tanks  - 


95°F 
-  110°F 
40°F 

100°F  to  110°F 
75% 


Applications  that  require  elevated  temperatures,  such  as  dishwashing,  are  exempt  from  AR 
11-27  and  use  local  temperature  boosting  equipment  which  is  generally  steam  fired. 
Estimates  for  the  operation  and  maintenance  requirements  of  the  steam  and  hot  water 
equipment  follow  the  guidelines  established  in  Army  Regulation  420-49. 


5.4  Fuel  Rates 

Fuel  rates  used  for  the  analysis  were  obtained  from  the  Fort  Myer  Engineering  Activity 
division  and  are  listed  below.  The  central  boiler  plant.  Building  447,  currently  uses  natural 
gas  to  generate  steam.  However,  until  October  31,  1990  steam  was  produced  by  burning 
fuel  oils  ftl,  #5,  or  #6.  In  order  to  benefit  from  an  interruptible  gas  service  rate,  the  fuel 
oil  systems  at  Building  447  are  still  in  place  and  are  used  during  periods  of  curtailed  gas 
supply.  Complete  fuel  rates  and  boiler  plant  operating  logs  as  provided  by  Fort  Myer  are 
included  in  Appendix  B. 
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5.4.1  Electricity 


Virginia  Power’s  Schedule  MS  for  Federal  Government  installations  has  been  used, 
with  the  additional  input  of  -$0.0067/KWH  as  fuel  adjustment  factor  (effective  since 
March,  1992).  This  schedule  is  included  in  Appendix  B. 

5.4.2  Natural  Gas 

Natural  Gas  is  supplied  throughout  Fort  Myer  by  Washington  Gas.  The  distribution 
lines  on  the  base  are  owned  and  maintained  by  Washington  Gas,  and  each  building 
that  receives  service  is  metered  separately.  The  natural  gas  rate  used  in  the 
calculations  is  a  projected  average  cost  of  $0.62  per  therm.  The  following  list  shows 
the  annual  average  costs  for  gas  service  for  the  past  two  years.  The  future  cost  is 
expected  to  be  slightly  higher  than  the  current  rate. 

Fiscal  Year  Average  Rate 

1991  $0.68  per  therm 

1992  $0.62  per  therm 


The  boiler  plant  (Building  447),  however,  qualifies  for  a  lower  interruptible  natural 
gas  service  rate.  The  gas  rate  used  in  the  calculations  for  steam  generation  at 
Building  447  is  based  on  a  projected  average  cost  of  $0.38  per  therm.  The  following 
list  shows  the  annual  average  cost  for  gas  service  to  Building  447  for  the  past  two 
years.  The  future  cost  is  expected  to  be  slightly  higher  than  the  current  rate. 
Though  environmental  regulations  may,  in  the  future,  provide  clean  burning  gas 
suppliers  an  arm  to  leverage  higher  interruptible  service  rates  to  users  who  could 
bum  heavier  fuel  oils,  Washington  Gas  is  not  forecasting  this  increase.  This  study 
assumes  only  standard  trends,  as  stipulated  in  the  recent  ECIP  criteria,  will  affect  fuel 
prices. 
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Fiscal  Year 


Average  Rate 

1991  $0.43  per  therm 

1992  $0.35  per  therm 

5.4.3  Fuel  Oil 


Presently,  fuel  oil  is  used  at  the  central  boiler  plant  only  when  natural  gas  service  is 
interrupted.  The  fuel  oil  rate  used  in  the  calculations  for  steam  generation  at 
Building  447  is  a  projected  cost  of  $0.69  per  gallon.  Fuel  oil  costs  have  been  as 
follows: 


Fiscal  Year 

Fuel 

Rate 

1990 

#2  or  #5  Oil 

$0.54  per  gallon 

1990 

#6  Oil 

$0.52  per  gallon 

1991 

n  or  #5  Oil 

$1.03  per  gallon 

1991 

#6  Oil 

$0.99  per  gallon 

1992 

#6  Oil 

$0.69  per  gallon 

5.4.4  Steam  Generation 


For  fiscal  year  1991,  77%  of  the  total  steam  generated  was  produced  using  natural 
gas  and  23%  using  #6  fuel  oil.  Including  all  fuel,  maintenance,  operations,  and 
distribution  costs,  the  average  total  cost  for  steam  production  in  fiscal  year  1991  was 
$13.80  per  1000  pounds  of  steam  generated. 
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5.5  Economic  Analysis 


Energy  Conservation  Investment  Program  (ECIP)  Guidance  Memorandum  CEHSC-FU-M, 
November  1992,  and  TM  5-802-1  "Economic  Studies  for  Military  Construction  Design  -- 
Applications",  December  1986,  are  used  as  the  basis  of  this  study.  It  should  be  noted  that 
a  recent  revision  to  the  ECIP  criteria,  dated  January  1994,  requires  that  qualifying  projects 
shall  have  Savings  to  Investment  Ratios  (SIRs)  greater  than  or  equal  to  1.25.  This  additional 
information  was  provided  by  a  telephone  conversation  with  Mr.  Henry  Gignilliat  of  the  Army 
Center  for  Public  Works  on  September  2,  1993,  as  documented  in  Appendix  C  of  this  report. 

As  stipulated  in  the  ECIP  guidelines,  economic  lives  have  been  based  on  the  lesser  of  25 
years  or  the  useful  life  of  an  ECO.  The  remaining  lives  of  the  buildings  are  assumed  to 
exceed  25  years.  Boiler  plant  modifications  are  based  on  an  economic  life  of  20  years.  With 
this  energy  conservation  measure,  there  are  no  replacement  costs  to  be  considered  as  the  life 
of  all  installed  equipment,  piping,  and  architectural  features  is  20  years  or  greater.  There 
are  also  no  equipment  salvage  costs  or  savings  to  consider  as  all  proposed  equipment  will  be 
brought  into  service,  while  all  existing  equipment  will  remain  in  service  for  use,  as  a 
minimum,  during  the  winter  period.  Maintenance  costs  are  a  significant  factor  in  this 
analysis  and  are  presented  in  detail  in  Volume  III:  Engineering  Calculations. 

The  Uniform  Present  Worth  (UPW)  factors  published  for  Region  3  by  the  Department  of 
Energy  (DOE)  under  the  Federal  Energy  Management  Program  (FEMP),  November  1992 
issue  have  been  used  in  accordance  with  the  guidance  for  the  Energy  Engineering  Analysis 
Program  (EEAP).  A  discount  rate  of  4%  has  been  used  in  conformance  with  the  ECIP 
guidelines. 
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6.  METHODOLOGY 


6.1  Data  Collection  and  Correlation 

A  great  deal  of  emphasis  was  placed  upon  gathering  data  for  the  summer  period  steam- 
energy  consuming  systems  of  the  buildings  and  their  operating  characteristics. 

6.1.1  Drawings  and  Other  Documents 

An  earnest  effort  was  made  to  locate  drawings,  specifications,  shop  drawings,  cut- 
sheets  and  any  other  documents  which  could  provide  information  regarding  the 
existing  equipment,  buildings’  operating  characteristics  and  operating  procedures. 
Further,  data  for  operating  hours  and  occupancies  was  obtained  through  discussions 
with  building  managers  and  personnel  most  familiar  with  each  building.  Maintenance 
and  operating  personnel  were  interviewed  to  arrive  at  a  realistic  understanding  of  the 
domestic  hot  water  and  HVAC  systems  within  the  buildings. 

6.1.2  Field  Surveys 

Engineering  teams  were  organized  to  conduct  field  surveys.  The  team  members  were 
well  prepared  for  this  work  by  in-office  study  of  drawings  and  other  documents. 
Suitable  forms  for  field  data  were  prepared  to  make  sure  that  comprehensive  data  was 
collected  efficiently  and  that  there  was  no  unnecessary  interruption  of  the  occupants’ 
work.  The  surveys  covered  domestic  hot  water  heating  and  distribution  systems,  the 
number  and  types  of  plumbing  fixtures  using  hot  water,  building  operation, 
occupancies;  and  as  dictated  by  summer  steam  use  in  HVAC  (heating,  ventilating, 
and  air  conditioning)  systems,  building  envelopes  and  energy-consuming  items  like 
computers,  appliances,  lighting  and  mechanical  systems.  Whenever  possible,  the 
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survey  teams  took  the  opportunity  to  discuss  with  the  occupants  the  working 
characteristics  of  their  respective  areas. 

This  information  was  collated  and  checked  for  any  deficiencies  or  discrepancies  and 
was  corrected  either  by  checking  drawings,  by  further  discussions  with  the  operating 
personnel  and  by  additional  field  visits. 


6.2  Computer  Simulation 

The  calculation  of  energy  consumption,  where  required,  was  obtained  by  computer 
simulation  using  E20-II.  E20-II,  Hourly  Analysis  Program  (HAP)  has  been  developed  by 
Carrier  Corporation.  As  its  name  implies,  the  program  performs  hourly  calculations  based 
on  weather  data.  As  with  any  such  program,  to  obtain  a  reasonably  accurate  simulation, 
certain  assumptions  were  made  to  adapt  the  field  data  for  program  input.  Some  of  the 
assumptions  were  general,  while  others  were  specific  to  each  building. 

Computer  simulation  was  required  for  Building  400  "Band"  and  Building  525  "Rader 
Clinic". 

General  Assumptions 

The  following  general  assumptions  were  made  for  all  buildings  where  computer  simulation 
was  used: 

•  U-values  for  the  walls  and  roof  systems  were  either  calculated  from  data  collected  in 
the  field,  or  from  information  on  the  drawings. 

•  Holidays  were  considered  to  have  the  same  characteristic  loads  as  Sundays. 
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•  Schedules  for  various  loads  like  lighting,  people,  and  heat  producing  equipment  were 
based  on  field  observations,  interviews  with  operating  personnel  and  common  practice 
in  the  industry. 

•  Plant  data  has  been  obtained  from  field  observations  and  manufacturer’s  catalogs. 

•  Ventilation  data,  supply  air  temperatures  and  other  data  have  been  obtained  from 
drawings. 

•  The  infiltration  rate  has  been  calculated  based  on  the  American  Society  of  Heating, 
Refrigerating  and  Air  Conditioning  Engineers  (ASHRAE)  "Fundamentals  Volume, 
Chapter  23",  1993. 

Due  to  the  large  amount  of  specific  assumptions  used  in  the  computer  simulations,  discussion 
of  all  of  the  variables  becomes  too  cumbersome  to  be  presented  in  this  text.  Please  refer  to 
Volume  III  "Engineering  Calculations"  for  the  discussion  of  specific  input  variables  and  the 
output  analyses. 


6.3  Summer  Steam  Use  Evaluation 

Certain  buildings  at  Fort  Myer  require  summer  steam  for  domestic  hot  water  generation,  air 
conditioning  reheat,  operation  of  laundry  presses,  and  food  preparation  equipment. 

The  objective  of  this  evaluation  is  to  investigate  the  economic  feasibility  of  providing  the 
buildings  listed  with  an  alternate  source  of  steam  during  the  non-heating  months.  The 
buildings  listed  for  evaluation  of  summer  steam  requirements  are  246,  247,  248,  249,  250, 
251,  400,  402,  403,  404,  405,  406,  407,  410,  411,  416,  423,  450,  452,  469,  501,  and  525. 
Of  these  22  buildings  covered  under  this  study,  11  were  selected  to  be  surveyed  to  establish 
baseline  criteria  for  each  type  of  building.  From  the  baseline  criteria,  prorated  results  could 


then  be  estimated  for  the  remaining  buildings.  The  buildings  surveyed  were  246,  249,  400, 
402,  404,  407,  411,  423,  450,  501,  and  525.  Due  to  unique  variations  within  some  of  the 
other  buildings,  additional  field  investigations  were  performed  in  buildings  247,  248,  250, 
251,  403,  405,  410,  416,  452,  and  469  to  verify  and  improve  the  "models"  used  to  represent 
them. 

The  collected  information  was  compiled,  and  then  used  to  calculate  steam  and  hot  water 
demands,  select  equipment,  determine  initial  investment  costs,  and  to  determine  summer 
energy  consumption  by  domestic  hot  water  generators,  air  conditioning  reheat  systems,  and 
other  steam  consuming  systems  in  each  of  the  buildings.  Cost  data  for  initial  investment 
calculations  were  taken  from  Construction  and  Mechanical  Cost  Data  by  the  R.S.  Means 
Company. 

Additional  information  was  collected  regarding  the  central  heating  plant  at  Building  447. 
Facilities  engineering  operating  logs  and  Base  Utilities  records  were  obtained  indicating 
actual  steam  produced  and  fuel  oil,  natural  gas,  and  makeup  water  expended  on  a  daily  basis. 
This,  in  turn,  provides  the  actual  plant  efficiency. 


The  following  alternatives  have  been  considered; 


Alternative  1:  Provide  one  gas-fired  individual  boiler  in  each  of  the  22  buildings. 


Alternative  2:  Provide  one  central  gas-fired  boiler  to  serve  Enlisted  Barracks 

buildings  246,  247,  248,  250, 251,  and  410;  and  provide  one  gas-fired 
individual  boiler  in  each  of  the  16  other  buildings.  Due  to  the  size  to 
the  Enlisted  Barracks  "central"  boiler,  a  remote  structure  will  be 
required,  and  thus  only  one  location  has  been  analyzed. 

Alternative  3:  Provide  electric  boilers  in  lieu  of  gas-fired  boilers  where  applicable. 
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Alternative  4:  a.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency  type) 

in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in  Alternative  1. 

b.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency  type) 
in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in  Alternative  2. 

Discussions  with  base  facilities  personnel  indicated  that  although  summer-winter  system 
changeover  is  on  a  building  by  building  basis,  generally  this  occurred  about  May  15th  and 
October  15th,  This  five  month  period  defines  the  summer  period  of  operation. 

The  savings  associated  with  around-the-clock  expenses  of  operating  personnel,  fuel, 
electricity,  etc. ,  were  compared  with  the  initial  investment,  energy  usage,  maintenance,  and 
custodial  costs  of  each  alternative  to  determine  qualification  with  ECIP  guidelines. 
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7.  BUILDING  NARRATIVES 


7.1  Building  246  -  Enlisted  Barracks 

General;  Building  246,  constructed  around  1895,  is  a  three  story,  "U-shaped"  structure  with 
above  grade  walls  built  of  stone  with  red  face  brick  and  interior  finishes  of  painted  plaster 
with  some  wood  paneling.  The  building  also  has  a  basement  level  with  a  concrete 
foundation  approximately  9  feet  below  grade.  The  basement  walls  are  constructed  of  stone 
with  a  rough  plaster  or  heavily  painted  interior  finish.  The  roof  is  a  gabled  wood  frame 
structure  with  slate  shingles.  The  building  space  consists  of  the  basement  which  houses 
mechanical  equipment  and  steam  presses  for  uniforms,  two  full  stories  of  typical  barracks, 
and  a  finished  attic  level  having  lockers  and  storage  space  for  company  personnel  located  off- 
post.  The  building  has  a  gross  area  of  approximately  73,000  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  of  approximately  110  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  10  psig  to  serve  two  identical,  semi-instantaneous  type  domestic  hot  water 
generators.  One  generator  is  located  in  the  basement  of  the  North  wing,  and  the  other  is 
located  in  the  basement  of  the  South  wing.  Each  generator  consists  of  a  steam-fired 
instantaneous  heater  coupled  with  a  62  gallon  storage  tank,  and  is  rated  as  using  3,900  Ibs/hr 
of  steam  to  provide  78  gpm  of  hot  water  at  a  temperature  increase  from  40°F  to  140°F. 
Presently,  each  generator  provides  hot  water  at  a  temperature  of  approximately  135 °F.  The 
hot  water  from  each  generator  is  supplied  initially  through  a  2"  pipe,  which  is  then  reduced 
to  a  IV2”  pipe  for  distribution  to  the  building.  Each  generator  also  has  a  2"  recirculating  hot 
water  line  that  returns  from  the  building  and  connects  to  the  62  gallon  storage  tank. 

The  domestic  hot  water  load  of  the  building  is  comprised  of  the  following: 

Showers  -  25 

Lavatories  -  23 
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Clothes  Washers  -  6 

Service  Sinks  -  2 

There  are  a  combined  total  of  224  "on-post"  and  "off-post"  personnel  that  can  possibly  use 
the  showers  in  a  day.  Although  the  showers  are  used  in  two  sessions,  6:00am-9;00am  and 
5;00pm-8:0{)pm,  each  person  takes  only  one  shower  per  day. 

Steam  Presses:  There  are  four  steam  driven  presses,  all  located  in  the  basement  of  the 
North  wing.  Three  of  the  presses  are  identical  and  are  used  for  typical  uniform  work.  The 
fourth  press  has  specialty  surfaces  for  use  with  odd  shaped  work.  All  four  presses  are 
manufactured  by  Forenta  of  Morristown,  Tennessee.  The  presses  require  a  steam  supply  of 
80  psig,  and  are  currently  operating  with  80-90  psig  steam  supplied  through  a  %"  control 
valve. 

The  presses  can  be  in  operation  for  up  to  22  hours  per  day  over  a  two  week  period  each 
month.  According  to  the  manufacturer,  the  typical  uniform  press  requires  1.00  boiler 
horsepower  or  33,472  Btu/hr,  during  continuous,  normal  and  safe  operation.  When  busy, 
the  operation  of  the  uniform  presses  from  one  user  to  the  next  is  almost  continuous,  and  can 
be  maintained  for  over  one  hour  at  a  time.  The  specialty  press  requires  0.25  boiler 
horsepower  or  8,368  Btu/hr  during  continuous  normal  operation.  The  specialty  press, 
however,  is  used  much  less  frequently  than  the  uniform  presses  and  is  not  in  continuous 
operation  from  one  user  to  the  next. 

Air  Conditioning:  The  building  has  two  shell  and  tube  steam  to  hot  water  converters  for 
building  hydronic  heating  purposes.  None  of  the  air  conditioning  systems  uses  energy  for 
reheat  or  humidity  control  purposes. 
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7.2  Buildlne  247  -  Enlisted  Barracks 


General:  Building  247  is  similar  to  Building  246.  One  minor  difference  to  note  is  that  20 
rooms  on  the  first  floor  have  been  converted  to  office  space,  and  consequently  there  are  only 
58  personnel  that  use  the  showers  and  uniform  presses.  The  building  is  the  same  size  as 
Building  246  and  has  a  gross  area  of  approximately  73,000  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  1 10  psig. 
The  steam  is  then  reduced  to  a  lower  pressure  of  approximately  1 1  psig  to  serve  a  single  hot 
water  generator  that  consists  of  a  shell-and-tube  heat  exchanger  with  an  80  gallon  storage 
tank.  The  system  is  estimated  to  provide  40  gallons  per  minute  of  135  °F  hot  water  using 
2,090  pounds  of  steam  per  hour. 

Steam  Presses:  There  are  three  typical  uniform  presses,  as  described  under  Building  246, 
located  in  the  basement.  The  use  is  considered  to  be  the  same  as  that  in  Building  246,  and 
are  currently  operating  with  80-90  psig  steam. 

Air  Conditioning:  The  building  has  shell  and  tube  steam  to  hot  water  converters  for 
building  hydronic  heating  purposes.  None  of  the  air  conditioning  systems  uses  steam  for 
reheat  or  humidity  control  purposes. 


7.3  Building  248  -  Enlisted  Barracks 

General:  Building  248  is  virtually  identical  to  Building  246  in  construction  with  a  gross 
square  footage  of  approximately  69,600  square  feet.  A  portion  of  the  building  is  office 
space,  and  consequently  there  are  only  85  personnel  that  use  the  showers  and  uniform 
presses.  The  building,  however,  is  divided  between  two  companies  and  thus  personnel  in 
one  company  do  not  have  access  to  all  facilities  of  the  other  company. 
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Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  1 10  psig. 
The  steam  is  then  reduced  to  a  lower  pressure  of  approximately  1 1  psig  to  serve  a  single 
instantaneous  shell-and-tube  heat  exchanger  hot  water  generator.  The  system  is  estimated 
to  provide  80  gallons  per  minute  of  135°F  hot  water  using  4,179  pounds  of  steam  per  hour. 

Steam  Presses:  The  presses  are  identical  to  those  described  under  Building  246,  however 
there  are  six  of  the  typical  uniform  type  and  one  of  the  specialty  type.  The  use  is  considered 
to  be  the  same  as  that  in  Building  246,  and  they  are  currently  operating  with  80-90  psig 
steam. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 

7.4  Building  249  -  Enlisted  Barracks 

General:  Building  249  is  of  the  same  construction  as  Building  246,  but  has  a  gross  square 
footage  of  approximately  32,000  square  feet.  Though  the  building  is  a  three  story,  U-shaped 
structure  with  a  basement,  the  wings  are  significantly  shorter  in  length  which  gives  Building 
249  about  half  the  gross  square  footage  of  Buildings  246,  247,  and  248.  Also,  the  first  floor 
of  the  building  is  designated  as  the  "Old  Guard  Museum"  and  is  not  part  of  the  barracks 
space.  The  upper  levels  are  used  for  bunks  and  storage.  There  are  approximately  37 
personnel  that  use  the  facilities  in  the  building. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  1 10  psig. 
The  steam  is  then  reduced  to  an  assumed  lower  pressure  of  approximately  8  to  10  psig  to 
serve  a  single  tank  type  hot  water  generator  with  an  internal  heat  exchanger.  The  system 
is  estimated  to  provide  3.67  gallons  per  minute  of  140®F  hot  water  using  192  pounds  of 
steam  per  hour. 
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Steam  Presses:  There  are  no  presses  in  this  barracks  building. 


Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 


7.5  Building  250  -  Enlisted  Barracks 

General:  Building  250  is  virtually  identical  to  Building  249  in  construction  with  a  gross 
square  footage  of  approximately  29,600  square  feet.  The  building  space  consists  of  the 
basement  which  houses  mechanical  equipment  and  steam  presses  for  uniforms,  two  stories 
of  typical  barracks,  and  a  finished  attic  level  having  lockers  and  storage  space  for  company 
personnel  located  off-post.  There  are  83  personnel  that  use  the  showers  and  uniform  presses. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  1 10  psig. 
The  steam  is  then  reduced  to  a  lower  pressure  of  approximately  8  psig  to  serve  a  single  hot 
water  generator  that  consists  of  a  shell-and-tube  heat  exchanger  with  an  66  gallon  storage 
tank.  The  system  is  estimated  to  provide  45  gallons  per  minute  of  140°F  hot  water  using 
2,351  pounds  of  steam  per  hour. 

Steam  Presses:  There  are  two  typical  uniform  presses,  as  deseribed  under  Building  246, 
located  in  the  basement,  the  use  is  considered  to  be  the  same  as  that  in  Building  246,  and 
are  currently  operating  with  80-90  psig  steam. 

Air  Conditioning:  None  of  the  air  conditioning  systems  use  steam  for  reheat  or  humidity 
control  purposes. 


7.6  Building  251  -  Enlisted  Barracks 


General:  Building  251  is  similar  to  Building  249  in  construction  with  a  gross  square  footage 
of  approximately  38,400  square  feet.  The  building  space  consists  of  the  basement  which 
houses  mechanical  equipment  and  steam  presses  for  uniforms,  two  stories  of  typical 
barracks,  and  a  finished  attic  level  having  lockers  cuid  storage  space  for  company  personnel 
located  off-post.  There  are  120  personnel  that  use  the  showers  and  uniform  presses. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  1 10  psig. 
The  steam  is  then  reduced  to  a  lower  pressure  of  approximately  8  psig  to  serve  a  single  hot 
water  generator  that  consists  of  a  shell-and-tube  heat  exchanger  with  a  storage  tank.  The 
system  is  estimated  to  provide  14.5  gallons  per  minute  of  140°F  hot  water  using  755  pounds 
of  steam  per  hour. 

Steam  Presses:  There  are  three  typical  uniform  presses,  as  described  under  Building  246, 
located  in  the  basement.  The  use  is  considered  to  be  the  same  as  that  in  Building  246,  and 
they  are  currently  operating  with  80-90  psig  steam. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 


7.7  Bnilding400-  Band 

General:  Building  400,  constructed  in  1975,  is  a  steel  and  cinder  block  structure  with  red 
face  brick  exterior  finish.  The  interior  finishes  vary  from  painted  cinder  block  and  dry  wall 
to  coniplex  acoustical  treatments  of  wood  grating,  fiberglass  insulation  and  cloth  in  the  Major 
and  Minor  Music  Studios.  The  Studios  are  essentially  auditoriums  with  the  larger  Major 
Studio  holding  approximately  475  people  during  performances.  The  roof  is  a  built  up  type 
with  various  slopes  that  correspond  to  the  dimensions  of  the  inner  spaces.  The  building 
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space  also  consists  of  a  single  story  administrative  office  wing,  music  practice  rooms, 
locker/shower  rooms,  a  music  library,  large  storage  spaces  and  a  centrally  located  upper 
level  mechanical  room  which  houses  the  air  handling  and  domestic  hot  water  equipment. 
The  building  slab  is  concrete  and  varies  in  buried  depth  from  zero  to  three  feet  below  grade. 
The  building  has  a  gross  area  of  approximately  31,500  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  of  approximately  110  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  8  psig  to  serve  a  single  tank  type  hot  water  generator  with  an  internal  heat 
exchanger.  The  system  was  designed  to  provide  6  gallons  per  minute  of  140°F  hot  water 
(with  an  entering  water  temperature  of  40  °F)  using  315  pounds  of  steam  per  hour.  The  hot 

water  is  supplied  from  the  generator  through  a  1"  pipe.  The  generator  also  has  a  3/4" 

\ 

recirculating  hot  water  line  that  returns  from  the  building.  The  building  is  occupied  from 
7:00am-4:00pm  on  weekdays,  and  occasionally  there  is  an  evening  performance  held  on  a 
weekday  or  weekend  night. 

Steam  Presses:  There  is  one  uniform  press  in  the  building,  however  it  is  electric  powered 
and  does  not  constitute  a  summer  steam  load. 

Air  Conditioning:  The  building  has  one  shell  and  tube  steam  to  hot  water  converter  for 
building  hydronic  heating  and  hydronic  reheat  purposes.  There  are  two  reheat  systems  in 
the  building  that  can  use  steam  during  the  summer  period.  The  Administrative  area  is  served 
by  a  variable  volume  air  system  with  terminal  reheat,  and  the  Major  Studio  air  handling  unit 
has  been  modified  to  provide  humidity  control  through  the  constant  volume  system. 

Through  a  complete  analysis  and  computer  simulation  of  the  Administrative  area  system,  it 
was  found  that  reheat  does  not  activate  during  the  summer  period.  There  is  steam  in  the 
heating  months  from  November  to  March,  due  to  the  cooler  outside  temperatures,  but  during 
the  summer,  none  of  the  spaces  are  over-cooled  at  the  minimum  supply  air  condition  and 
demand  reheat  to  maintain  the  space  temperature. 
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Through  simulation  of  the  Major  Studio,  it  was  found  reheating  of  dehumidified  air  was 
required  to  maintain  the  space  conditions  during  the  summer  months.  The  calculated  reheat 
energy  demand  for  this  period  is  1,622.67  MBTU  (million  British  Thermal  Units). 


7.8  Building  402  -  Enlisted  Barracks 

General:  Building  402,  constructed  in  1965,  is  a  four  story,  "H-shaped"  structure  with 
walls  built  of  cinder  block  with  light  red  face  brick  on  exposed  surfaces,  and  interior  finishes 
of  painted  plaster.  The  building  also  has  a  basement  level  with  a  concrete  foundation 
generally  9  feet  below  grade.  The  basement  walls  are  constructed  of  painted  cinder  block. 
The  roof  is  a  flat,  built-up  type.  The  building  space  consists  of  the  basement  which  houses 
mechanical  equipment,  four  full  stories  of  typical  barracks  with  center  common  areas.  The 
building  has  a  gross  area  of  approximately  109,800  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  105  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  20  psig  to  serve  a  semi-instantaneous  type  domestic  hot  water  generator.  The 
generator  consists  of  a  steam-fired  instantaneous  heater  coupled  with  a  150  gallon  storage 
tank,  and  is  estimated  as  using  4,255  Ibs/hr  of  steam  to  provide  80  gpm  of  hot  water  at  a 
temperature  increase  from  40°F  to  MO^F,  The  hot  water  from  the  generator  is  supplied 
through  a  2"  pipe  for  distribution  to  the  building.  The  generator  also  has  a  UA" 
recirculating  hot  water  line  that  returns  from  the  building  and  connects  to  the  storage  tank. 

The  domestic  hot  water  load  of  the  building  is  comprised  of  the  following: 


Showers  - 

64 

Tubs  - 

24 

Lavatories  - 

133 

Clothes  Washers  - 

48 

29 


Service  Sinks  - 
Kitchen  Sinks  - 


25 

4 


There  are  a  combined  total  of  up  to  250  "on-post"  and  "off-post"  personnel  that  can  possibly 
use  the  showers  in  a  day.  Although  the  showers  are  used  in  two  sessions,  5;30am-6:30am 
and  5:00pm-6:00pm,  each  person  takes  only  one  shower  per  day. 

Steam  Presses:  There  are  no  presses  in  this  barracks  building. 

Air  Conditioning:  The  building  has  two  shell  and  tube  steam  to  hot  water  converters  for 
building  hydronic  heating  purposes.  None  of  the  air  conditioning  systems  uses  steam  for 
reheat  or  humidity  control  purposes.  The  multizone  air  handling  unit  located  in  the  basement 
operates  on  a  changeover  type  of  system  whereby  both  decks  operate  in  the  heating  mode 
during  the  winter  and  in  the  cooling  mode  during  the  summer. 


7.9  Building  403  -  Enlisted  Barracks 

General:  Building  403  is  basically  of  the  same  design  and  construction  as  Building  402, 
however  Building  403  is  approximately  50%  larger.  Building  403  has  a  gross  area  of 
approximately  169,100  square  feet.  Different  from  Building  402,  however,  are  an  evening 
use  cafe  or  snack  bar  and  a  daily  use  exercise  and  weight  lifting  room,  both  located  in  the 
southwest  part  of  the  building  on  the  ground  floor. 

Domestic  Hot  Water:  The  domestic  water  heating  system  is  assumed  to  be  proportionally 
larger  than  the  original  storage  type  system  of  Building  402,  and  is  estimated  as  using  5,266 
Ibs/hr  of  steam  to  provide  99  gpm  of  hot  water  at  a  temperature  increase  from  40  °F  to 
140°F.  The  weight  lifting  area  has  6  showers,  a  clothes  washer  and  a  sauna;  however  all 
hot  water  demands  are  met  by  a  single  118  gallon  electric  water  heater  with  dual  13.5  kW 
elements.  The  cafe  uses  plastic  cups  for  beverages  and  styrofoam  plates  for  food  and  thus 


does  not  have  a  dishwashing  hot  water  demand.  There  is  a  service  sink  in  the  cafe.  There 
are  a  combined  total  of  525  "on-post"  and  "off-post"  personnel  that  can  possibly  use  the 
showers  in  a  day. 

Air  Conditioning:  Using  Building  402  as  a  model,  it  can  be  assumed  that  none  of  the  air 
conditioning  systems  uses  steam  for  reheat  or  humidity  control  purposes. 

7.10  Building  404  -  Dining  Facility 

General:  Building  404,  constructed  in  1964-65,  is  a  single  story,  square  footprint  structure 
with  walls  built  of  cinder  block  with  light  red  face  brick  on  exposed  surfaces.  The  roof  is 
a  flat,  built-up  type.  The  building  space  consists  of  two  large  dining  rooms,  the  kitchen,  two 
separated  dishwashing  rooms,  the  main  mechanical  room,  and  a  remote  air  handler  room. 
The  building  has  a  gross  area  of  approximately  32,500  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  of  approximately  105  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  10  psig  to  serve  a  semi-instantaneous  type  domestic  hot  water  generator.  The 
generator  consists  of  a  steam-fired  instantaneous  heater  coupled  with  a  90  gallon  storage 
tank,  and  is  rated  as  using  7,895  Ibs/hf  of  steam  to  provide  100  gpm  of  hot  water  at  a 
temperature  increase  from  40®F  to  190® F,  however  is  currently  supplying  water  at  158®F. 
The  hot  water  from  the  generator  is  distributed  to  the  building  through  a  2"  pipe. 

The  dining  facility  serves  three  meals  every  day: 

Breakfast  5:30am-8:30am  weekdays 

7:00am-9:00am  weekends 
Lunch  1 1 :  OOam-2 : 00pm  everyday 

Dinner  4:0(^m-7:00pm  weekdays 

4:30pm-6:30pm  weekends 


Approximately  400-500  meals  are  served  during  each  three-hour  period. 

Air  Conditioning:  The  building  has  a  shell  and  tube  steam  to  hot  water  converter  for 
building  hydronic  heating  purposes.  Though  there  are  duct  mounted  hot  water  coils  in  the 
perimeter  air  systems  which  are  called  "reheat  coils"  on  the  construction  documents,  further 
investigation  and  interview  with  operations  personnel  revealed  that  these  coils  provide 
perimeter  heat  in  the  non-cooling  months  only.  None  of  the  air  conditioning  systems  uses 
steam  for  reheat  or  humidity  control  purposes. 

Other  Steam  Uses:  The  facility  also  uses  steam  for  cooking  and  dishwashing  purposes.  In 
the  kitchen,  jacketed  kettles  use  steam  by  circulating  the  flow  between  an  inner  and  outer 
shell  of  the  kettle.  Heat  from  the  steam  is  transferred  to  the  food  in  the  kettle,  and  because 
the  steam  is  not  exposed  to  the  food  or  the  atmosphere,  the  condensate  is  returned  to  the 
central  system.  Similarly,  on  the  food  serving  lines,  several  of  the  "warm"  tables  use  steam 
in  the  same  fashion  to  maintain  food  temperature.  Condensate  from  the  tables  is  also 
returned  to  the  central  system.  Steam  is  used  in  dishwashing  to  boost  the  temperature  of  the 
incoming  domestic  hot  water  to  a  sanitizing  level  of  190°F  or  200°F.  Again,  heat  transfer 
is  accomplished  through  heat  exchangers  that  do  not  permit  contact  of  the  steam  with  the 
heated  medium,  and  the  condensate  is  returned  to  the  system.  The  point-of-use  loss  of  steam 
from  the  central  system  at  Building  404  is  essentially  zero.  Typically,  steam  loss  occurs  at 
exterior  leaks,  laundry  steam  presses,  and  safety  valve  discharges;  and  not  at  the  cooking  or 
dishwashing  equipment. 

The  combined  peak  energy  demand  of  these  operations  is  2178.2  kBTU/hr  (thousand  British 
Thermal  Units  per  hour),  and  the  estimated  total  summer  usage  is  2,515.82  MBTU  (million 
British  Thermal  Units). 
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7.11  Building  405  -  Recreation  Center 


General:  Building  405,  constructed  in  1968,  is  a  single  story,  rectangular  footprint  structure 
with  walls  built  of  cinder  block  with  light  red  face  brick  on  exposed  surfaces.  The  roof  is 
a  flat,  built-up  type.  The  building  has  a  gross  area  of  approximately  15,700  square  feet. 
The  general  function  of  Building  405  is  for  recreation  with  a  main  auditorium  that  can  seat 
450  people,  and  other  spaces  for  billiards,  music  practicing,  watching  TV.  Building  405 
does  not  have  cooking  facilities,  however  there  is  discussion  of  a  kitchen  renovation  and  the 
possible  addition  of  a  dishwasher. 

Domestic  Hot  Water:  Building  405  meets  its  present  demand  with  a  vertical  type,  steam 
fired  hot  water  generator  with  a  220  gallon  storage  tank  holding  water  at  a  temperature  of 
140°F.  The  hot  water  from  the  generator  is  supplied  through  a  IV2"  pipe  for  distribution 
to  the  building. 

Steam  Presses:  There  are  no  presses  in  this  building. 

Air  Conditioning:  It  is  assumed  that  none  of  the  air  conditioning  systems  uses  steam  for 
reheat  or  humidity  control  purposes. 


7.12  Building  406  -  Enlisted  Barracks 

General:  Building  406,  is  identical  to  Building  403.  The  narrative  for  Building  403  applies 
with  the  exception  of  the  cafe  and  the  weightlifting  room. 
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7.13  Building  407-  NCO  Club 


General:  Building  407,  constructed  in  1969,  is  a  single  story,  rectangular  footprint  structure 
with  walls  built  of  cinder  block  with  light  red  face  brick  on  exposed  surfaces.  Many  areas, 
such  as  the  Dining  Room  and  the  Lounge  have  floor  to  ceiling  windows  covering  most  of 
the  exterior  wall.  The  roof  is  a  flat,  built-up  type.  The  building  space  consists  of  a  large 
central  ball  room,  dining  room,  lounge,  multipurpose  rooms,  kitchen,  administrative  offices, 
and  service  and  mechanical  rooms.  The  building  has  a  gross  area  of  approximately  23,600 
square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  of  approximately  110  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  10  psig  to  serve  a  semi-instantaneous  type  domestic  hot  water  generator.  The 
generator  consists  of  a  steam-fired  instantaneous  heater  coupled  with  a  60  gallon  storage 
tank,  and  is  estimated  as  using  879  Ibs/hr  of  steam  to  provide  16.7  gpm  of  hot  water  at  a 
temperature  increase  from  40°F  to  140°F.  The  hot  water  from  the  generator  is  supplied 
through  a  VA"  pipe  for  distribution  to  the  building.  The  generator  also  has  a  IV2" 
recirculating  hot  water  line  that  returns  from  the  building  and  connects  to  the  storage  tank. 

The  NCO  Club  is  open  from  7:30am  to  1 1:00pm  with  50-200  meals  served  at  lunch,  50-100 
meals  served  at  dinner,  with  the  buffet  serving  150-200  meals  per  day. 

Air  Conditioning:  The  building  has  a  shell  and  tube  steam  to  hot  water  converter  for 
building  hydronic  heating  purposes.  As  with  Building  404,  there  are  hot  water  coils  in  the 
air  systems  which  are  called  "reheat  coils"  on  the  construction  documents,  but  further 
investigation  and  interview  with  operations  personnel  revealed  that  these  coils  provide  heat 
in  the  non-cooling  months  only.  None  of  the  air  conditioning  systems  uses  steam  for  reheat 
or  humidity  control  purposes. 
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other  Steam  Uses:  In  the  past,  the  facility  had  used  steam  for  dishwashing  purposes. 
Presently,  the  dishwasher  has  a  lOkW  electric  element  in  the  wash  tank  and  a  14.4kW 
electric  element  in  the  rinse  tank.  With  verification  from  the  manufacturer,  the  "hot"  steam 
pipe  at  the  dishwasher  should  not  be  connected,  and  there  should  be  no  steam  consumption. 
(Except  for  the  cooling  effect  on  the  exposed  steam  pipe.) 


7.14  Buildina  410  -  Enlisted  Barracks 

General:  Building  410  appears  to  be  similar  in  the  design  and  construction  as  Buildings  402 
and  403,  however  Building  410  is  much  smaller,  being  more  like  one  of  the  typical  wings 
of  Building  403.  Building  410  has  a  gross  area  of  approximately  28,800  square  feet. 

Domestic  Hot  Water:  The  domestic  hot  water  demand  is  met  by  a  horizontal  type  storage 
tank  generator.  The  tank  has  an  approximate  capacity  of  850  gallons  and  is  kept  at  a 
temperature  of  129°F.  The  hot  water  from  the  generator  is  supplied  through  a  2"  pipe  for 
distribution  to  the  building.  The  generator  also  has  a  VA”  recirculating  hot  water  line  that 
returns  from  the  building  and  connects  to  the  storage  tank.  There  are  a  total  of  1 10  military 
police  personnel  that  can  possibly  use  the  showers  in  a  day.  The  MP’s  operate  on  shifts  and 
with  showers  being  used  by  50%  of  the  people  in  the  morning,  25%  in  the  evening  and  25% 
in  the  early  morning. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 


7.15  Building  411  -  Bowling  Center 

General:  Building  411,  constructed  in  1988,  is  a  single  story,  rectangular  footprint  structure 
with  walls  built  of  cinder  block  with  medium  red  face  brick  on  exposed  surfaces.  The 
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building  space  consists  of  the  bowling  lanes,  a  snack  bar,  utility  areas,  and  mechanical 
rooms.  The  building  has  a  gross  area  of  approximately  18,400  square  feet. 

Domestic  Hot  Water;  The  building  receives  high  pressure  steam  at  approximately  1 10  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  7  psig  to  serve  a  single  170  gallon  tank  t)q)e  hot  water  generator  with  an 
internal  heat  exchanger.  The  system  was  designed  to  provide  2  gallons  per  minute  of  130°F 
hot  water  (with  an  entering  water  temperature  of  40°F)  using  96  pounds  of  steam  per  hour. 
The  hot  water  is  supplied  from  the  generator  through  a  VA”  pipe.  The  generator  also  has 
a  1V4"  recirculating  hot  water  line  that  returns  from  the  building. 

The  Bowling  Center  is  open  from  10:00am  to  1 1:00pm  Monday  through  Thursday,  10:00am 
to  1:00am  on  Friday  and  Saturday,  and  9 :00am-l  1:00pm  on  Sunday.  Breakfast  is  also 
served  from  8:30am-10:(X)am  daily. 

Air  Conditioning:  None  of  the  air  conditioning  systems  use  steam  for  reheat  or  humidity 
control  purposes. 

Other  Steam  Uses:  All  equipment  for  food  preparation  is  either  electric  or  gas  fired.  There 
are  no  other  uses  of  steam  in  Building  411. 


7.16  Building  416  -  Enlisted  Barracks 

General:  Building  416,  constructed  in  1975,  is  a  three  story  structure  with  walls  built  of 
cinder  block  with  light  red  face  brick.  The  layout  of  Building  416  differs  from  the  other 
barracks  buildings  in  that  the  bedrooms  are  clustered  in  groups  of  four,  and  each  bedroom 
has  its  own  separate  bathroom  with  a  shower  and  a  lavatory.  Each  cluster  is  connected  to 
the  next  with  a  short  corridor.  Building  416  has  a  gross  area  of  approximately  62,900 
square  feet. 
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Domestic  Hot  Water:  Building  416  uses  a  semi-instantaneous  type  domestic  hot  water 
generator  to  meet  the  needs  of  up  to  230  people.  The  generator  has  2"  hot  and  cold  water 
connections,  a  recirculating  hot  water  line,  and  a  2 Vi’  low  pressure  steam  connection. 
The  storage  tank  has  a  50  gallon  capacity  and  is  maintained  at  140°F.  Adding  to  the 
demand,  there  are  also  13  clothes  washers  located  in  the  central  structure. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 


7.17  Building  423  -  Commissary 

General:  Building  423  has  had  numerous  additions  and  renovations  that  have  resulted  in  a 
irregular  and  sprawling  structure,  with  dark  red  face  brick  walls  and  roofs  of  asphalt  shingles 
in  most  places.  The  building  space  consists  of  the  shipping  and  receiving  areas,  stocking, 
meat  and  vegetable  packaging,  and  the  main  food  aisles.  The  building  has  a  gross  area  of 
approximately  40,000  square  feet.  After  the  preliminary  phase  of  this  study,  it  was 
determined  that  the  Commissary  is  scheduled  for  complete  demolition  within  one  year. 
Therefore,  direction  has  been  given  to  delete  Building  423  from  this  energy  analysis. 


7.18  Building  450  -  Main  Exchange 

General:  Building  450,  constructed  in  1979  with  a  later  addition,  is  a  single  story,  square 
footprint  structure  with  walls  built  of  cinder  block  with  dark  red  face  brick  on  exposed 
surfaces.  The  building  space  consists  mainly  of  the  retail  sales  area  with  associated  spaces 
including  a  snack  bar,  a  hair  dresser,  dry  cleaners,  utility  areas,  and  mechanical  rooms.  The 
building  has  a  gross  area  of  approximately  42,700  square  feet. 
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Domestic  Hot  Water;  The  building  receives  high  pressure  steam  at  approximately  1 10  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  10  psig  to  serve  a  single  500  gallon  tank  type  hot  water  generator  with  an 
internal  heat  exchanger.  The  system  was  designed  to  provide  3.2  gallons  per  minute  of 
140'’F  hot  water  (with  an  entering  water  temperature  of  40°F)  using  168  pounds  of  steam 
per  hour.  The  hot  water  is  supplied  from  the  generator  through  a  2"  pipe.  The  generator 
also  has  a  1"  recirculating  hot  water  line  that  returns  from  the  building. 

The  Main  Exchange  is  open  from  9:00am  to  8:00pm  Monday-Friday,  9:00am  to  6:00pm  on 
Saturday,  and  10:00am-6:00pm  on  Sunday. 

Air  Conditioning:  The  air  system  serving  the  Dry  Cleaning,  Gift  Wrapping,  Florist,  and 
Snack  Bar  areas  is  a  variable  air  volume  with  reheat  type  system,  however  the  control  system 
was  designed  to  hold  closed  all  reheat  coil  valves  when  the  chiller  is  operating.  This 
effectively  prevents  summer  operation  of  the  reheat  system.  None  of  the  air  conditioning 
systems  uses  steam  for  reheat  or  humidity  control  purposes. 

Other  Steam  Uses;  All  equipment  for  food  preparation  at  the  Snack  Bar  is  either  electric 
or  gas  fired.  The  cleaners  do  not  have  any  on-site  presses  on  steam  consuming  equipment. 
There  are  no  other  uses  of  steam  in  Building  450. 


7.19  Building  452  -  PX  Service  Station 

General;  Although  Building  452  has  two  steam-to-hot  water  converters,  both  are  used  for 
winter  heating  demands.  According  to  the  original  design,  one  converter  serves  the  heating 
coil  in  the  air  handling  unit  using  140°F  water,  and  the  other  serves  the  garage  bay  unit 
heaters  using  180®F  water.  The  domestic  water  heating  requirement  is  satisfied  by  an 
electric  storage  tank  type  heater.  There  are  no  other  uses  of  steam  in  Building  452. 
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7.20  Building  469  -  Child  Care  Center 


General:  Building  469  is  a  single  story,  "cross  shaped"  structure  with  a  gross  area  of 
approximately  37,400  square  feet  that  houses  three  separate  organizations.  These 
organizations  are  the  CPO,  the  Library,  and  the  Child  Development  Center.  There  are  a 
total  of  150  occupants  in  the  building,  92  of  which  are  children.  The  Child  Development 
Center  has  kitchen  facilities  including  a  dishwasher  and  a  single  clothes  washer. 

Domestic  Hot  Water;  Domestic  hot  water  is  provided  to  all  three  users  of  the  building  by 
a  single  steam  fired  generator.  The  generator  uses  central  steam  at  a  reduced  pressure  of 
2  psig  and  has  a  250  gallon  tank  with  an  internal  heat  exchanger.  The  system  was  designed 
to  provide  11  gallons  per  minute  of  180°F  hot  water  (with  an  entering  water  temperature  of 
40°F)  using  792  pounds  of  steam  per  hour.  Presently,  the  generator  maintains  140°F  hot 
water.  The  dishwasher  in  the  kitchen  is  a  manual,  single  rack  type  and  has  an  electric 
booster  heater  that  provides  the  required  ISO^F  rinse  water. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 

Other  Steam  Uses;  All  kitchen  equipment  is  either  gas  or  electric.  There  are  no  other  uses 
of  steam  in  Building  469. 


7.21  Building  501  -  Tencza  Terrace 

General:  Building  501,  constructed  in  1964,  is  a  12  story,  high  rise  apartment  building  built 
of  reinforced  concrete  with  an  unfinished  exterior  surface.  The  building  space  consists  of 
apartment  units,  ten  per  floor,  and  the  basement  which  houses  the  mechanical  equipment, 
tenant  storage,  and  clothes  washers  and  dryers.  The  building  has  a  gross  area  of 
approximately  145,000  square  feet. 


Domestic  Hot  Water:  The  building  receives  high  pressure  steam  at  approximately  105  psig 
from  the  central  plant  at  Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of 
approximately  15  psig  to  serve  a  single  instantaneous  type  hot  water  generator.  The  system 
is  rated  to  provide  90  gallons  per  minute  of  120°F  hot  water  (with  an  entering  water 
temperature  of  40°F)  using  3,180  pounds  of  steam  per  hour.  The  hot  water  is  supplied  from 
the  generator  through  a  Vh”  pipe. 

Air  Conditioning:  None  of  the  air  conditioning  systems  uses  steam  for  reheat  or  humidity 
control  purposes. 

Other  Steam  Uses:  There  are  no  other  uses  of  steam  in  Building  501. 


7.22  Building  525  -  Rader  Clinic 

General:  Building  525,  constructed  in  1965,  is  a  two  story,  square  footprint  structure  with 
walls  built  of  cinder  block  with  light  beige  face  brick  on  exposed  surfaces,  and  precast 
concrete  stucco  panels  below  window  areas.  The  windows  are  double  pane,  grey  tinted  in 
metal  frames.  Some  of  the  windows  are  operable.  The  roof  is  a  flat,  built-up  type,  with 
copper  facias.  The  building  space  consists  of  various  medical  examining  rooms,  a  dental 
clinic,  auxiliary  support  spaces,  and  the  mechanical  room.  The  building  has  a  gross  area  of 
approximately  55,1(X)  square  feet. 

Domestic  Hot  Water:  The  building  receives  high  pressure  steam  from  the  central  plant  at 
Building  447.  The  steam  is  then  reduced  to  a  lower  pressure  of  approximately  8  psig  to 
serve  a  semi-instantaneous  type  domestic  hot  water  generator.  The  generator  consists  of  a 
steam-fired  instantaneous  heater  coupled  with  a  80  gallon  storage  tank,  and  is  estimated  as 
using  1,414  Ibs/hr  of  steam  to  provide  27  gpm  of  hot  water  at  a  temperature  increase  from 
40°F  to  140°F.  The  hot  water  from  the  generator  is  supplied  through  a  Wi"  pipe  for 
distribution  to  the  building.  The  generator  also  has  a  1  recirculating  hot  water  line  that 


40 


returns  from  the  building.  Where  needed,  higher  temperature  water  is  boosted  to  sterilizing 
temperatures  by  electric  equipment  at  the  specific  location  in  the  building. 

The  Clinic  is  open  from  7:30am  to  4:00pm  Monday  through  Friday,  and  is  closed  on 
weekends.  The  x-ray  department,  however,  is  a  24-hour  operation. 

Air  Conditioning:  The  building  has  one  shell  and  tube  steam  to  hot  water  converter  for 
building  hydronic  heating  and  hydronic  reheat  purposes.  There  are  two  constant  volume  air 
handling  units  that  serve  the  entire  building.  In  these  systems  there  are  a  total  of  76  reheat 
coils,  which  cover  virtually  every  occupied  space  in  the  building.  The  reheat  systems  serve 
to  maintain  specific  dry  bulb  temperatures  within  each  zone. 

Through  the  computer  simulation  of  these  reheat  systems,  the  calculated  reheat  energy 
demand  for  the  summer  period  is  1,687  MBTU  (million  British  Thermal  Units). 

Other  Steam  Uses:  There  are  no  other  uses  of  central  steam  in  Building  525. 
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8.  IMPLEMENTATION  OF  ALTERNATIVES 

8.1  General: 

In  several  of  the  larger  barracks  buildings,  and  a  few  other  buildings,  older  storage  type 
domestic  hot  water  heating  systems  had  been  replaced  with  instantaneous  (or  semi- 
instantaneous)  heaters  possibly  due  to  the  availability  of  central  steam.  In  attempting  to 
provide  adequate  steam  to  these  instantaneous  heaters  and  maintain  the  present  level  of 
service,  boilers  as  large  as  up  to  ten  times  the  hourly  demand  capacity  would  have  to  be 
installed.  This  presents  numerous  physical  conflicts  between  the  boilers  and  the  limited 
existing  spaces,  and  which  if  resolved,  would  create  excessive  construction  costs.  These 
costs  include  the  larger  boilers,  associated  equipment,  and  architectural  modifications  or 
construction  of  entirely  new  structures  that  will  be  required  to  house  these  boilers  and  other 
pieces  of  equipment. 

In  terms  of  energy  efficiency,  taking  an  instantaneous  approach  to  meeting  a  hot  water 
demand  does  not  consider  that  a  duration  of  peak  use  will  be  followed  by  an  extended  period 
of  low  use,  and  consequently,  an  opportunity  for  balanced  recovery.  Thus,  instantaneous 
equipment  allows  for  a  peak  condition  to  be  met  indefinitely  and  does  not  encourage  users 
into  using  energy  efficiently.  Current  Army  Technical  manual  5-810-5  provides  for  sizing 
equipment  using  storage  capacity  and  taking  durations  of  peak  use  into  consideration.  This 
practice  leads  to  equipment  of  significantly  smaller  capacities  that  can  be  placed  in  the 
existing  mechanical  rooms  in  a  straight  forward  manner,  and  more  importantly,  will  not 
allow  for  an  unrestricted  use  of  hot  water. 

A  supplemental  item  to  the  downsizing  of  the  equipment  is  that  most  of  the  buildings  are 
currently  using  hot  water  of  120°F  to  140°F.  Presently,  Army  regulations  provide  for  a 
temperature  of  95 "F  at  the  point  of  use  for  general  domestic  washing  applications.  The 
calculations  for  this  study  use  storage  tank  temperatures  of  100°F  to  110°F.  Theoretically, 
this  leads  to  an  energy  savings  or  equipment  firing  capacity  reduction  of  up  to  40%, 
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excluding  savings  due  to  lower  standby  losses  in  the  lower  temperature  system  and  the  effect 
of  storage  mentioned  above.  In  this  analysis,  providing  hot  water  storage  and  reducing  the 
hot  water  temperatures  in  accordance  with  the  regulations  resulted  in  an  installed  firing 
capacity  reduction  of  over  70%. 

Applications  that  require  elevated  temperatures,  such  as  dishwashing,  use  existing  local 
temperature  boosting  equipment  which  is  generally  steam  fired.  In  some  cases,  temperature 
boosting  is  handled  by  electric  equipment.  The  tables  in  the  following  two  pages  show  a 
comparison  of  the  present  equipment  capacities  to  those  of  the  equipment  proposed  in 
Alternative  1.  These  tables  are  reproduced  from  Volume  III:  Engineering  Calculations, 
Section  H  "Summer  Energy  Demands  &  Consumption."  Refer  to  Volume  III  for  supporting 
calculations,  assumptions,  and  additional  cross  references. 
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Peak  Equipment  Requirements  (Present  Operation) 


Grand  Total  =  51,639 


Minimum  Equipment  Requirements:  Domestic  Hot  Water  &  Steam 
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Grand  Total  (Equipment  Capacities)  14,098.8 


8.2  Alternative  1: 


The  estimated  total  investment  cost  for  this  alternative  is  $954,240  in  fiscal  year  1994 
dollars.  If  implemented,  this  alternative  is  estimated  to  yield  a  total  cost  savings  of  $461,035 
and  a  total  energy  savings  of  38,799  MBTU  annually.  According  to  the  ECIP  analysis,  these 
savings  would  generate  a  savings  to  investment  ratio  of  7.45  with  a  simple  payback  of  2.07 
years. 

In  the  "Old  Guard"  barracks  (Buildings  246,  247,  248,  249,  250,  and  251),  there  appears 
to  be  adequate  space  for  local  boilers  in  the  basements.  Due  to  the  demand  of  both  domestic 
hot  water  and  high  pressure  steam,  a  more  expensive,  steel  high-pressure  steam  boiler  must 
be  installed.  Further,  access  to  the  basement  is  limited  to  single  width  doorways  as 
disturbing  the  stone,  load-bearing  walls  is  not  recommended.  This  limits  the  width  of  the 
boilers,  tanks,  and  other  equipment  to  38  inches.  All  equipment,  when  limited  to  38  inches 
in  width,  could  then  be  brought  through  the  40  inch  door  openings.  The  door  openings, 
however,  would  have  to  be  made  clear  by  temporarily  removing  the  wooden  doors  and 
frames. 

As  the  typical  barracks  load  consists  of  both  a  high  pressure  steam  demand  and  a  domestic 
hot  water  demand,  it  could  be  possible  to  provide  a  dedicated  high  pressure  boiler  for  the 
steam  presses,  joined  with  a  less  expensive  low  pressure  boiler  to  meet  the  hot  water 
demand.  This  option  is  not  beneficial,  however,  because  in  each  situation,  the  cost  of  two 
boilers  is  not  significantly  different  than  that  of  a  single  full  sized  high  pressure  boiler. 
Typically,  the  small  sized  high  pressure  boiler  would  cost  approximately  $4,900  and  a 
suitable  low  pressure  boiler  would  cost  approximately  $3,500  for  a  total  equipment  cost  of 
$8,400.  The  cost  of  a  full  sized  high  pressure  boiler  would  be  approximately  $8,000.  As 
there  is  no  appreciable  cost  difference,  other  considerations  such  as  associated  equipment, 
floor  space,  and  maintenance  and  operation  make  a  single  boiler  operation  more  desirable. 
(This  discussion  also  applies  to  Alternative  3,  and  shows  that  it  is  not  practical  to  use  electric 
boilers  for  small  amounts  of  steam  when  there  is  also  a  large  low  pressure  steam  demand.) 
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It  should  be  noted  that  each  of  the  "Old  Guard"  barracks  (Buildings  246,  247,  248,  249, 
250,  and  251)  originally  housed  coal-fired  boiler  equipment  for  heating  purposes,  since  they 
were  constructed  decades  prior  to  central  steam  facilities.  Since  then,  the  old  equipment  has 
been  removed  and  has  not  been  replaced.  Therefore,  much  of  this  space  is  now  available 
for  local  steam  generating  equipment.  Also,  the  existing  brick  chimneys  on  the  "Old  Guard" 
barracks  buildings  can  be  reused  as  chases  for  the  new  boiler  flues.  In  keeping  with  the 
historical  character  of  these  buildings,  the  flues  should  be  terminated  flush  with  the  top  of 
the  chimney  stacks  so  that  the  stainless  steel  flue  material  will  not  be  visible  on  the  building 
exterior.  Also,  the  flue  should  not  have  a  vent  cap  at  the  termination.  A  means  of  positive 
drainage  from  the  flue  into  the  existing  chimney  should  be  provided  in  the  flue  elbow  at  the 
base  of  the  stack.  At  some  point.  Building  250  had  its  chimneys  demolished,  except  for  the 
bottom  five  feet  at  the  basement  level.  In  this  building,  a  suitable  boiler  installation  would 
include  a  new  masonry  chase  connecting  to  a  new  red  brick  chimney  above  the  roof  which 
matches  the  style  and  appearance  of  the  existing  chimneys.  The  stainless  steel  boiler  flue 
in  Building  250  would  be  installed  in  this  new  chase  in  the  same  manner  as  the  flues  in  the 
other  "Old  Guard"  barracks  use  those  existing  chimneys. 

In  a  typical  arrangement  for  all  of  the  barracks  buildings  in  this  study,  the  summer  boilers 
would  supply  the  existing  steam-to- water  converters,  and  steam  presses  or  other  devices  as 
required,  by  connecting  to  the  high  pressure  steam  lines,  downstream  of  the  main  valves  and 
ahead  of  the  pressure  reducing  station.  The  new  domestic  hot  water  storage  tanks  would  be 
installed  downstream  of  the  water  heater  and  valved  so  that  they  may  be  taken  out  of  service 
without  disrupting  hot  water  flow  in  the  buildings. 

In  applications  where  only  low  pressure  steam  is  required,  the  connection  to  the  existing 
steam  piping  may  be  made  on  the  low  pressure  side  of  the  pressure  reducing  stations. 
Further,  in  the  smaller  capacity  applications  where  a  domestic  water  heater  is  more  suitable 
than  a  steam  boiler,  the  steam  systems  should  be  bypassed  entirely  and  the  connections  from 
the  summer  heating  equipment  should  be  made  directly  to  the  domestic  hot  water  systems, 
downstream  of  the  existing  steam-fired  heaters. 
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In  the  applications  that  are  too  large  for  a  domestic  water  heater  to  be  practical,  yet  require 
only  low  pressure  steam,  a  cast  iron  sectional  boiler  has  been  selected.  Cast  iron  boilers 
have  been  selected  where  demands  are  greater  than  1,500  MBH  (kBTU/hr). 

In  buildings  other  than  the  "Old  Guard"  barracks,  the  typical  boiler  flue  installation  that 
would  be  required  consists  of  running  a  double-wall  galvanized  steel  vent  at  the  ceiling  of 
the  basement  space,  penetrating  the  nearest  outer  wall,  provided  that  it  is  not  in  the  front  of 
the  building,  and  run  exposed  vertically  to  a  height  of  three  feet  above  any  roof  surface 
within  ten  feet  horizontally.  In  some  of  the  single  story  buildings,  it  is  possible  to  simply 
extend  the  vent  up  from  the  boiler  or  water  heater,  with  an  offset  as  required  by  structural 
members  in  the  roof,  penetrate  the  roof  and  extend  to  the  required  height  of  three  feet  above 
any  roof  surface  within  ten  feet  horizontally.  In  the  modem  barracks  buildings  402,  403, 
and  406,  and  also  in  building  501  (Tencza  Terrace),  it  is  possible  to  mn  the  new  boiler  flues 
in  existing  fire-rated  chases  located  adjacent  to  the  main  stairwells.  This  opportunity  to 
reuse  the  existing  chases  will  improve  the  aesthetics  of  these  buildings,  and  will  save  the 
costs  associated  with  enclosing  exterior  vertical  flues  in  materials  that  match  the  existing 
building  exteriors;  if  concealed  flues  were  to  be  desired.  Sketches  of  the  more  difficult 
boiler  installations  outlined  above  are  included  in  Appendix  D  "Programming  Documents." 

Although  some  of  the  buildings  have  existing  natural  gas  service,  all  of  the  buildings  will 
require  new  services  to  provide  adequate  supplies  to  the  summer  heating  equipment. 
Because  Washington  Gas  does  not  view  the  new  installations  as  producing  new  revenues 
(since  the  main  boilers  in  Building  447  will  not  be  operating),  there  will  be  additional 
construction  costs  for  the  new  services.  These  costs  as  provided  by  Washington  Gas  are 
included  in  Volume  III:  Engineering  Calculations. 

After  the  equipment  is  installed,  routine  maintenance  operations  will  be  required.  The 
buildings  provided  with  domestic  water  heaters  will  require  a  monthly  visit  to  verify  the 
correct  operation  of  the  equipment  and  provide  an  opportunity  to  make  minor  adjustments. 
In  the  off-season,  the  water  heaters  will  require  an  overhaul  which  is  estimated  as  a  two  hour 
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service  to  lubricate,  flush  and  restore  the  equipment.  Buildings  with  low  pressure  steam 
boilers  will  require  weekly  operational  visits,  a  six  hour  off-season  overhaul  including  gasket 
replacement,  and  also  water  treatment  service  consisting  of  sampling  and  testing  of  water  and 
checking  of  automatic  feeder  equipment  three  times  weekly.  Buildings  with  high  pressure 
boiler  installations  will  require  the  same  maintenance  as  those  with  low  pressure  boilers  but 
with  operational  visits  on  a  daily  basis,  and  the  addition  of  semi-annual  inspections  by  a 
recognized  and  approved  insurance  company. 


8.3  Alternative  2: 

The  estimated  total  investment  cost  for  this  alternative  is  $956,480  in  fiscal  year  1994 
dollars.  If  implemented,  this  alternative  is  estimated  to  yield  a  total  cost  savings  of  $461,730 
and  a  total  energy  savings  of  38,946  MBTU  annually.  According  to  the  ECIP  analysis,  these 
savings  would  generate  results  that  match  those  of  Alternative  1,  with  a  savings  to 
investment  ratio  of  7.45  and  a  simple  payback  of  2.07  years. 

The  difference  between  this  alternative  and  Alternative  1  is  to  provide  for  all  of  the  steam 
demands  of  Barrack  Buildings  246,  247,  248,  250,  and  251  through  the  use  of  one  semi¬ 
central  boiler.  The  remaining  buildings  of  this  study  are  provided  for  by  individual  boilers 
as  outlined  in  Alternative  1. 

There  are  two  requirements  for  the  selection  of  the  type  of  boiler  for  the  semi-central 
service.  The  boiler  must  be  high  pressure  generating  to  handle  the  requirements  of  the  steam 
presses,  and  the  boiler  must  be  large  enough  to  handle  the  peak  domestic  hot  water 
requirement  of  each  building  because  those  loads  will  be  concurrent.  The  semi-central  boiler 
system  serving  the  "Old  Guard"  barracks  has  been  analyzed  with  the  provision  of  two  boilers 
to  be  operated  in  a  back-up  or  redundant  fashion.  If  the  barracks  were  to  depend  on  one 
boiler  for  their  entire  needs,  there  would  be  a  greater  chance  of  a  breakdown  affecting  all 
of  these  barracks  than  with  an  independent  boiler  for  each  building  as  provided  in  Alternative 


1.  Therefore,  to  yield  an  accurate  comparison,  only  viable  installations  could  be  considered. 
In  addition,  a  separate  structure  to  house  the  semi-central  boilers  would  be  required.  This 
structure  would  be  located  behind  the  "Old  Guard"  buildings.  This  could  detract  from  the 
appearance  of  the  post  frorii  the  outside  (Arlington  Boulevard  exposure),  and  would  limit  any 
future  use  of  this  space. 

The  new  boiler  system  would  connect  into  the  existing  steam  distribution  system  in  order  to 
serve  the  buildings.  Additional  main  sectionalizing  valves  would  be  added  to  the  existing 
piping  at  both  ends  of  the  steam  branches  serving  the  area  to  contain  the  steam  for  the 
summer  system. 


8.4  Alternative  3; 

The  estimated  total  investment  cost  for  this  alternative  is  $1,002,400  in  fiscal  year  1994 
dollars.  If  implemented,  this  alternative  is  estimated  to  yield  a  total  cost  savings  of  $442,790 
and  a  total  energy  savings  of  38,999  MBTU  annually.  According  to  the  ECIP  analysis,  these 
savings  would  generate  a  savings  to  investment  ratio  of  6.86  with  a  simple  payback  of  2.26 
years. 

This  alternative  uses  the  methods  described  in  Alternative  1  to  provide  local  steam  and  hot 
water  generation,  with  the  exception  of  using  electric  powered  equipment  where  possible  to 
reduce  the  investment  costs. 

The  limiting  factors  for  selecting  buildings  to  be  served  by  electric  powered  equipment  are 
the  initial  cost  of  the  equipment,  cost  of  electricity  to  operate  the  equipment,  and  the  need 
to  upgrade  existing  electric  service  to  the  building.  In  the  Army  Corps  of  Engineers 
Technical  Manual  5-810-5,  paragraph  4-4.C.2  provides  that  "because  of  the  high  operating 
cost  of  electrical  equipment,  electricity  is  not  used  for  large-volume  water  heating  when 
natural  gas  is  available."  In  buildings  with  larger  demands,  electric  equipment  and  the 
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associated  electric  service  upgrades  become  more  expensive  than  the  comparable  gas-fired 
equipment,  and  utility  costs  of  electricity  are  a  minimum  of  three  times  greater  than  gas. 

The  discussion  under  the  implementation  of  Alternative  1  regarding  the  use  of  dual  boiler 
systems  in  the  "Old  Guard"  barracks  also  applies  to  the  selection  of  electric  equipment, 
where  electric  boilers  could  be  used  to  serve  the  high  pressure  demands  of  the  steam  presses. 
For  the  same  reasons  as  stated  previously,  and  compounded  with  increased  energy  use  costs, 
this  arrangement  is  not  beneficial. 

Only  six  of  the  buildings  were  suitable  for  the  electric  water  heater  installations. 


8.5  Alternatives  4a  and  4b: 

The  estimated  total  investment  cost  for  Alternative  4a  is  $1,013,600  in  fiscal  year  1994 
dollars.  If  implemented,  this  alternative  is  estimated  to  yield  a  total  cost  savings  of  $462,069 
and  a  total  energy  savings  of  38,957  MBTU  annually.  According  to  the  ECIP  analysis,  these 
savings  would  generate  a  savings  to  investment  ratio  of  7.03  with  a  simple  payback  of  2.19 
years. 

The  estimated  total  investment  cost  for  Alternative  4b  is  $1,015,840  in  fiscal  year  1994 
dollars.  If  implemented,  this  alternative  is  estimated  to  yield  a  total  cost  savings  of  $462,776 
and  a  total  energy  savings  of  39, 104  MBTU  annually.  According  to  the  ECIP  analysis,  these 
savings  would  generate  a  savings  to  investment  ratio  of  7.04  with  a  simple  payback  of  2.20 
years. 

These  alternatives  use  the  methods  described  in  Alternative  1  to  provide  local  steam  and  hot 
water  generation,  with  the  exception  of  using  high  efficiency  pulse-type  gas  fired  equipment 
where  possible  to  reduce  the  operating  costs  through  improved  use  of  fuel. 
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The  limiting  factor  in  applying  the  high  efficiency  equipment  is  the  relatively  small  capacities 
available  for  this  type  of  equipment.  It  is  possible  to  place  several  high  efficiency  units 
together  to  operate  as  a  staged  system.  For  this  study,  installations  with  up  to  six  modular 
units  have  been  analyzed  to  determine  the  feasibility.  Beyond  this  collective  size  of  600 
MBH  (kBTU/hr)  input,  the  systems  tend  to  become  complex  when  the  intent  is  to  have  a 
single  unit  in  operation,  and  recovering  the  initial  costs  becomes  an  extended  process.  Only 
seven  of  the  buildings  were  suitable  for  the  high  efficiency  gas  boiler  installations. 

In  the  high  efficiency  installations,  the  exhaust  gases  are  vented  to  the  atmosphere  through 
non-corroding  PVC  plastic  pipe.  Also,  provisions  for  handling  the  corrosive  condensate 
through  a  drainage  system  must  be  installed  with  these  units. 
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APPENDIX  A 


SCOPE  OF  WORK 


^  2,  i  «  c 


REPLY  TO 
ATTENTION  OF 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  U.S.  ARMY  CORPS  OF  ENGINEERS 
P.O.  BOX  1715 

BALTIMORE,  MO  21203-1715 


July  21,  1992 


Engineering  Division 
Design  Branch 


Mr.  Virender  Puri 
President 

Engineering  Applications 
Consultants 

9004-B  Crownwood  Court 
Burke-  Virginia  2021H-I63f) 

Dear  Mr .  Puri : 

This  is  in  reference  to  your  meeting  with  Mr.  James  Hawk, 
Project  Manager  for  this  office,  on  July  6,  1992,  concerning  the 
Energy  Savings  Opportunity  Survey,  at  Fort  McNair,  Washington  DC; 
Fort  Belvoir,  Virginia  and  DeWitt  Army  Hospital  Fort  Belvoir, 
Virginia  Contract  No.  DACA31-89-C-0198 .  As  a  result  of  this 
meeting  understandings  gotten  in  our  letter  of  July  1,  1992  are 
reinstated  or  modified  as  follows: 

a.  The  Fort  Myer  portion  of  the  original  contract  executed 
in  1989  was  discussed  in  detail. 


b.  A  portion  of  the  work  at  Fort  Myer,  Virginia  that  was 
included  in  the  basic  contract,  but  not  funded  due  to  fiscal 
restraints,  was  then  discussed. 


c.  Mr.  James  Hawk  advised  you. that  a  portion  of  the  work  at 
Fort  Myer,  Virginia  included  under  the  original  contract  but  not  • 
funded  will  now  be  added  to  your  contract  as  a  modification  under 
the  Fort  McNair  portion  of  your  contract.  The  energy  study  that 
was  at  Fort  Myer,  Virginia  when  the  original  contract  was 
executed,  is  no-’  being  adm.inist2r£d  by  the  siiejrgy 
McNair,  Washington  DC. 


ol'C  r  oX*  w 


d.  The  scope  of  work  for  this  modification  was  discussed  in 
detail  as  follows: 


(1)  PURPOSE:  The  purpose  of  this  modification  is  to 
evaluate  the  feasibility  of  providing  local  means  of  generating 
hot  water  or  steam  to  each  building,  and  shutting  down  the 
central  heating  plant  in  Building  447  during  summer.  As  a  result 
of  this  study,  develop  programming  documents  for  funding  under' 
PECIP,  ECIP,  or  QRIP  programs. 


(2)  DESCRIPTION  OF  WORK: 

(a)  The  following  is  a  list  of  buildings  requiring 
hot  water  or  steam  during  summer .  Buildings  designated  with  an  * 
shall  be  surveyed  to  develop  summer  steeua  or  hot  water  usage: 


BUILDING 

NUMBER  UTILIZATION  REQUIREMENT 


*246 

Enlisted  Barracks 

Hot 

Water, 

Steam 

Generator 

247 

Enlisted  Barracks 

-.Hot 

VJater, 

Steam 

Generator 

248 

Enlisted  Barracks 

Hot 

Water , 

Steam 

Generator 

*249 

Enlisted  Barracks 

Hot 

Water , 

Steam 

Generator 

250 

Enlisted  Barracks 

,  Hot 

Water, 

Steam 

Generator 

251 

Enlisted  Barracks 

Hot 

Water , 

steam 

Generator 

*400 

Band 

Hot 

Water, 

Steam 

Generator 

*402 

Enlisted  Barracks 

Hot 

Water , 

Reheat  Coils 

403 

Enlisted  Barracks 

Hot 

Water 

*404 

Dining  Facility 

Hot 

Water 

Generator 

405 

Recreation  Center 

.  Hot 

Water , 

Steam 

406 

Enlisted  Barracks 

Hot 

Water 

*407 

NCO  Club 

Hot 

Water 

410 

Enlisted  Barracks 

Hot 

Water, 

Steain 

Generator 

*411 

Bowling  Center 

Hot 

Water , 

Steam 

Generator 

416 

Enlisted  Barracks 

Hot 

Water 

*423 

Commissary 

Hot 

Water 

*450 

Main  Exchange 

Hot 

Water 

452 

PX  Service  Station 

Hot 

Water 

469 

Child  Care  Center /CPO 

Hot 

Water 

*501 

Tencza  Terrace 

Hot 

Water 

*525 

Rader  Clinic 

Hot 

Water , 

Steam 

Generator 

(b)  Obtain  and  review  drawings  of  each  building . 
Conduct  discussions  with  maintenance  personnel  to  discuss  hot 
water  or  steam  usage  and  operating  characteristics  of  each 
building. 

(c)  Survey  every  building  to  develop  summer  hot 
water  or  steeim  usage. 

(d)  For  all  buildings,  consider  gas  boilers. 
There  is  existing  gas  distribution  on  the  site.  Consider 
extending  gas  from  the  curbside  to  each  boiler.  Where  the  Army 
criteria  permits,  evaluate  electric  steam  generators. 


(e)  In  Buildings,  246,  247,  248,  250,  251,  and 
410,  consider  two  alternatives  for  generating  hot  water  or  steam 
for  summer  use.  The  first  alternative  will  analyze  individual 
boiler  (steam  generator)  for  each  building.  The  second 
alternative  will  analyze  one  central  boiler  -for  all  of  these 
buildings.  Two  locations  for  the  central  boiler  will  be 
analyzed. 

(f)  In  all  remaining  buildings,  consider  one 
individual  boiler  for  each  building. 

(g)  Consider  condensing  type  gas  ftirnaces  where 

applicable. 

(h)  Conduct  survey  to  verify  summer  hot  water  or 
steam  usage.  Evaluate  space  requirements  for  locating  boilers, 
steam  generators,  interconnections  to  the  steam  lines,  and  the^ 
entrance-ways  for  the  extension  of  gas  service..  Survey  electric 
service  for  connections  to  electric  steaon  generators. 

(i)  Review  the  operation  of  the  boiler  plant  to 
develop  the  operating  and  maintenance  cost  of  the  boiler  plant, 
specifically  during  summer. 

(j)  Buildings  not  designated  for  a  full  survey 
shall  be  included  in  the  programming  documents  as  similar  to  the 
ones  surveyed.  Sketches,  equipment  identification  and  any  other 
information  needed  to  complete  the  programming  documents  in 
determining  energy  savings  will  be  required  under  this  contract. 

(3)  ENGINEERING  STUDY:  Prepare  an  engineering  study  as 
per  the  requirements  outlined  in  Contract  DACA31— 89— C-0198 . 

(4)  GOVERNMENT  RESPONSIBILITY: 

(a)  Provide  access  to  the  building  mechanical  and 
electrical  rooms  at  reasonable  hours. 

(b)  Make  maintenance  personnel  and  use 
representative  available  for  discussion. 

(c)  Provide  drawings  of  the  buildings  showing  the 
existing  steam  system. 

(d)  Provide  boiler  plant  logs,  fuel  rates  and 
maintenance  costs. 


If  you  have  any  questions  concerning  the  above 
understandings  please  call  Mr.  Hawk  at  410— 962—3774 . 

Sincerely, 

Stanley  N.  Block,  P.E. 
Acting  Chief,  Design  Branch 
Engineering  Division 
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1.  BRIEF  nE.1CRI7TT0H  QI  VQRK :  The  ArchiCecC  -  Engineer  (AE)  shell. 

1.1  Revieu.  for  general  Inforaaclon  Che  previously  coapleced  Energy  En¬ 
gineering  Analysis  Program  (EEAP)  study  and  any  ocher  energy  stud.es  which 
were  perforaed  aC  thia  Inscallacion. 

1.2  Reevaluate  selected  projects  and  energy  conser-^ation  opportunities 
(ECOs)  from  the  previous  studies  to  determine  their  economic  feasibility  based 
on  revised  criteria,  current  sice  conditions  and  technical  applicability. 

1.3  Evaluate  selected  ECOs  to  determine  their  energy  savings  potential 
and  econonic  feasibility. 

1.4  Perfonn  a  limited  site  sut^/ey  of  selected  buildings  detailed  in 
Annexes  Al,  A2 ,  &  A3  m  wui  to  insure  that  any  specific  methods  of  energy 
conservation  which  are  practical  and  have  not  been  evaluated  in  any  prev  ous 
energy  study  have  been  considered  and  the  results  documented. 

1.5  Provide  complete  programming  or  Implementation  documentation  for  all 
recotamended  ECOs  . 

1.6  Prepare  a  comprehensive  report  to  document  the  work  perforaed,  the 

results  and  the  recomoendations .  .  •  • 

2.  CENglAL 

2  1  Other’ studies  perforaed  under  the  EZAP  have  been  perforaed  at  this 
inscailaclon.  Criteria  for  both  the  study  and  the  resulting  docuaenta cion  has 
changed  since  the  previous  study  was  completed.  This  study  is  intended  to 
reevaluate  selected  projects  from  the  previous  study  which  have  not  been 
implemented  nor  programned  for  Implementation  and  to  consider  specific  ECOs  in 
buildings  and  areas  that  may  have  been  overlooked  previously  or  recently  iden¬ 
tified. 

2.2  The  information  and  analysis  outlined  herein  ate  considered  to  be 
minimum  essentials  for  adequate  performance  of  this  study. 

2.3  Thr  AE  shall  ensure  that  all  methods  of  energy  conservation  which 

vill  reduce  the  energy  consumption  of  the  installation  In  compliance  with  the 
Energy  Resources  Management  Plan  Including  those  listed  in  Annexes  Al,  A2,  & 

A3  have  been  considered  and  docurnented.  All  methods  of  ^ergy^mproveaents  of 

'  ope'rati^nal  methods  andT  procedures  as^eli  as  the  physical  facilities. 
energy  conservation  opportunities  which  produce  energy  or  dollar  savings  shal 
be  documented  in  this  report.  Any  energy  conservation  opportunity  considered 
infeasible  shall  also  be  documented  in  the  report  with^  reason^'  tor 
elimination.  a  r^n?ar-rnrMn -npportuni tieo-  (ECOs )  te 

when  InrUidod  aff.-AnncKea  Al . 

^  uJ/]ich  cn^]bl<2. 


1 


Ai  kn  anH  A3  contain  a  list  of  ECOs  specifically 
Annex..  Al.  >,.  „„,u,r.d  .nd  the 

InstallaCion.  T-annrr  Thocc  llJt?  iif^  tin** — iiiLeudcd 

- -  “  t;ho  oneggy — &«ftM-Fvat:lon 

<  - -  - tiva - opooi  c 


9  4  The  fltudv  shall  include  the  energy  consuming  buildings  or  areas 
lletJd  in  tonex’s  Al,  A2.  A  A3.  The  vork  In  the  are.e  may  be  reduced  so.e-hat 

by  building  repetition. 

2  5  The  study  shall  consider  the  use  of  all  energy  sources.  The  energy 
sources  a?y  include  electricity,  natural  gas. 
oil.  ocher  oil  products,  steam  when  procure  ,  gaso  ne . 

2  6  The  -Enerry  Conservation  Investment  Progi^m  (ECIP)  Guidance", 
2-®  ^  Energy  „  dated  25  April  1988}<establishes  criteria 

L*;«rn.d  I'n  S.  lat.at  appUcabl.  adltlon  of  th.  Ensln.or  I.prov„.nt  Recc 
■endation  System  (EIK.S)  bulletin. 

2  7  Energy  conservation  opportunities  determined  to  be 

.cono.lc.Uy  £..al^lo  .haU  ^. 

ih!:h'iri!Tu.li£rfor”cl?  or'hCA  fundln/.  and  dot.mlnlns.  In  coordlnatlbn 
;“th  lLiilu“  =n%.r7onn.l,  th.  approprlat.  p.ckaslns  and  lapl.a.ntatlon  ap- 
proach  for  all  feasible  ECOs,  • 

2.8  Project,  .hloh  qualify  for  ECIP  funding 

listed,  and  priorltired  by -the  Savings  to  Invescaenc  Ratio  (SIR). 

2.9  All  feasible  non-ECI?  projects  shall  be  ranked  in  order  of  highest  to 
lowest  SIR. 

;  in _ At  ».■»  In.callatl.o.  Clingy  c.n,,  l  .  .Lion  .nd  llauagtarnl  ^<ECW 

rh,!’!'.'!  .'-"p.  of  Bnr!r  ..nrlnnr  onljllclP. 

.however  1  tCAM  is  alio  meant ■ 

3.  PROJECT  WAKAGEMEirr  ■*  .  ' 

3.1  :tr„Sd  »d:i"t^irrortr.:: .  ”^n 

::.‘rd'vrthiV::«r.or^  th.*\”SivJdu.!'^.h;A  b.  i...di.t.iy  ^;;un-*d  in 

The  AE's  desltnatad  project  manager  shall  be  approved  by  the  C 
tracting  Officer  prior  to  coanencement  of  work.  This  designated  tndividua 
shall\!  responsible  for  coordination  of  work  required  under  this  contract. 


2 


Th,  Co„.rac=lns  Offic.r  vlU  J"!"'  rr\*%u“  " 

-V-  r«Tm*n(lin2  Officer  *c  each  inscallacion 
3.2  Irigyall??*?^  i*iS?f ,  J TanCS-  ■*•  ..rve  *s  che  potnc  of  contacc  for  ob- 
vill  designate  an  individua  w  o  v  .  ,  gontacts  with  the  proper  in- 

caining  inforaacion  and  ass.sc  "S  “  accomplish  the  vork  required  under 

dividuals  and  organiracions  as  necessary  to  ac-u  v 

this  contract, 

•  -fn.  ir  no  oublic  announcemencs  or 

..vAo,,.  :n  C.U  co„c.c. 

except  as  authorised  by  the  Cont.ac— ng  Off  cer. 

Ph.  Ccncr.cPlns  Offlc.r  f “kr*!  »d/or^h.  .«isn*c.d 

t.r.d  In  „/uir^d  co  .ci.nd  ..nd  p.rtldip.i:.  In  .It  ...cinss 

represenCACiv«(s)  ihAll  be  raqui  -nncracc  as  directed  by  Che  Con- 

p.?nln.nt  no  th.  .‘.  In  .ddItUn  to  th. 

cracting  Officer.  These  aeecings,  if  necessary. 

presentation  and  review  conferences.  ^ 

the  preparicion  and^accotapliahncnc  of  the  wor 

# 

3.6  Records 

3.6.1  m.  A.  .h.U  provld.  .  rooord  .£ 

discuo.lon..  v.rb.l  dir.ctlon.  c.Uphon.  y7'”*,\h“'.  ^'ind/or  d..l5n.t.d 
t.pr...nt.tlv.(.)  tol.tlv.  CO  Chi.  b.  d.c.^  .nd 

l.pr...nc.clv,(.)  chTcof  p.rclolp.c.d^  ..’JiV'c.Vlon  .ppUcbU. 

.h.U  Identify  th.  «««“  ^..=h.d^  Th.  AE 

reproducible  copy  of  Che  records. 

3.6,2  .Viu'Vc."rct.«cV,TnVo’J^^^^^^  tf 

^rirVd^e'^ncify  che'^ronc^ct  number  and  modificacion  number,  if  applicable. 

is  shall  forward  to  the  Contracting  Officer  within  ten  calendar  days,  a 
reproducible  copy  of  the  rpcord  of  request  or  receipt  of  material. 

1  7  TTbr.r^H.v^  The  Al  and  the  Government' s  representative  shall  conduct 

tn'dr’/iews  with  the  Director  of  Engineering  and  Housing 

“L£r.bni“^i.:^  .iM-VnrLh^; 

advance . 
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3.7.1  Encry.  Th.  .n.ry  in--L.yh.n 
io'rlf  r/V/cTucy'^As  th.  ln=.r7l.v  .hall  covar  ch.  foliawins 

poinc5 :  . 

A,  Schedules. 

h.  Ha...  of  .norgy  analyse,  vho  vlll  b.  conduo-.lns  th.  .Ica  .uTaay. 

c.  Proposed  working  hours. 

d.  Supporr  requireaencs  from  the  Director  of  Engineering  end  Housing. 

exit  interview  shall  include  a  thorough^^brief^ng 

.neering 


T  7  ^  Tv  1  ^  The  exiu  - -  - 

and  Housing. 

4.  S5?ncu  4ffi 

cally  anuaatacab  Co  ba  oer'orn  cha  »ork  and  randat  cha  daca  raqulrad 

^Sa%*  “l.  W^iacTVr'a  l-ludad  in  t.ha  lu=p  sun  prloa  of  cha  ooncraoc. 

th.  S^oSS^U 

presenCfid  in  che  report  *s  such. 

^  1  TCJ^  T^olecis.  To  qualify  as  an  ECIP  project,  an  ECO  or 

5.1  f 0  ec  ts.  «,cr  h.*ve  A  consC'^n.icCion  cost  .estlmACe  gi.eawer 

ECOs  which  have  been  combined  aust  ha  greater  than  one  and  a 

than  $200,000.  a  Savings  to  For  family  housing 

simple  payback  period  of  less  than  eight  years.  ^  am  =  ^  ^ 

prtjaoJ.’^tha  $200,000  “/.rLtfait' S«ra«“.rt^o  cha 

installation  for  guidance.  The  overall  p  j  TVnroleets  aeetinz  the  above 
ptoJ.dC  .h.11  hav.  a  SIR  jraacar  ciian  ona.  Fct  all  ’  *■  p'roaianming 

Lliarla,  conpl.c.  jVcTd"^*  Un  Ui.^  ‘““■ 

docuaancaclon  ahall  conai.c  of  a  DO  Fora  1391.  11  7  a..ab.cs  prasancad) , 

.ary  .h..c(.)  (»ich  fllf.  cy\l.  coTanaly.l.  .ua=ary 

and  a  proJ.ee  davalopnant  brochure  (TOB).  .or. 

ah.et  .hall  b.  davalopad  for  aadb  ECO  and  for  cha  ov.^ll  p  j 
than  on.  ECO  la  oonblnad.  For  proj.et.  and  ECO.  raavaluatad  fra.  F 

acudlaa,  cha  backup  daca  .hall  «f  "ft  LJ  =.w"cl^“  »d  analysl... 

and  «.aly.l.,  .Ich  n.u  peg..  "‘'f.  cha  folloving  a.  i. 

In  addlclon,  eh.  backup  dae.  „  ECO  v.s  davalopad  undat  in 

av.ilabla:  eh.  Inera.ane  of  »ork  ehe  Fr=i“F  «  ^  J 

Stirr-eta-^anVr  eonti'e^n/C,  LLlL  «-r.ne  “'!  Ifll 

duplication  of  projects  in  any  future  reports. 
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program  is  for 
a  simple  payback 


«  vrjv  Pro1«ccs.  Projects  which  normally  do  not  meet  ECIP 

crIt!rL  hivl  !o  ov.r.U  SIR  ch.n  on.  .h.U  b.  dooum.nc.d, 

Tb.  Uft'ovol.  «.t  .n.lysU  «h..t  .h.ll  b.  conpUcd  thronsh  .nd  In- 

i:r.u  Jroj.ob.  or  ico,.  s.ch  .h.u 

if  they  are  feasible  even  if  they  do  not  meet  ECIP  V^roTlcts  !r  ECOs 

projects  may  not  meet  the  nonenergy  qualification  test  For  ^ 

which  meet  this  criteria,  the  life  cycle  cost  analysis  suaaary  aheet.  com¬ 
pletely  filled  out,  with  all'  the  necessary  backup  data  to  verify  the  numbers 
presented,  a  complete  description  of  the  project  and  the  simple 
Jhall  be  Included  in  the  report.  Additionally,  these  projects'  shall  have  the 
necessary  documentation  prepared,  in  accordance  with,  the  requirements  of.  the 
Government's  representative,  for  one  of  the  following  categories. 

a.  Quick  Return  In  Investnient  Program  (QRIP).  This 
projects  vhich  have  a  total  cost  less  than  $100,000  and 
period  of  two  years  or  less. 

b  OSD  Productivity  Inv..t3.nc  rundlnj  (OSD  Pin.  This  projr..  U  foe 

project!  vhlth  h.v.  total  cost  sr..c.t  than  $100,000  and  a  alnpl.  payback 
period  of  four  years  or  less, 

t.'  Productively  Enhancing  Capital  lnv.ati.enc  Prograi.  (f^IP).  TOIa 
progran  Is  for  projects  which  hav.  a  total  cost  greacst  than  $100,000  and  a 
•imple  payback  period  of  four  years  or  less. 

The  above  programs  are  all  described  in  detail  in  AR  S-4,  Change  Ho.  1. 

«  • 

d  Regular  Military  Construction  Army  (MCA)  Program.  This  program 
projects  w?lch  have  a  total  cost  greater  than  ,$200  000  and  a 
period  of  eight  to  twenty-five  years.  Projects  or  ECOs  which  qualify 
Jr^ram  shall  be  economically  analyxed  in 

Special  Directed  Studies  in  Engineering  Technical  Letter  (ETL) 

«.  Low  Coft/Ho  Cost  Projects.  These  are  projects  which  the  Director  of 
Engineering  and  Housing  can  perform  using  his  resources. 

•  5.3  Honfeasible  ££21.  All  ECOs  vhich  the  A£  has  considered 
not  feasible  shall  be  documented  in  the  report  with  reasons  and  Justifica¬ 
tions  showing  why  they  were  rejected. 

6  DETAILED  S(:0PE  OF  WORX.  The  general  Scope  of  Work  is  Intended  to  apply  to 
for  an  Arpy  Inarallarlona  Includ.d  'r 

cepe  as  modified  by  the  detailed  Scope  of  Work  for  ^ 

eion.  The  detailed  Scope  of  Work  is  contained  in  Aime»#/J/, /7T- f 

a  ** 

7.  WORE  12  as  ACCOMPLISHED. 

7  1  Bev-tew  Previous  Studies.  The  AE  shall  review  for  general  informieiort 
the  previous  EZAP  study  along  with  any  other  energy  studies  pyformed  ‘t:  the 
installation.  This  review  should  acquaint  the  AE  with  the  work  that  as  e 
performed  previously.  Much  of  the  information  the  AE  may  need  to  develop  the 
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,  thft  or^vious  Studies.  The  survey 

ECOs  In  this  project  vlll  be  con  u  be  ve^-y  helpful  to  the  results  of 

daca  contained  in  the  previous  study  should  be  very  xp 

this  study, 

j  «  4  '  The  AE  shall  reevaluate  the  projects 

7.2  Reevaluate  S^^Ta!'  Thest  projects  and  ECOs  are  projects 

4nd  ECOs  listed  In  Annexes  Al.  A2 ,  &  A  ^  identified  but  that  have  not  been 
and  ECOa  that  the  previous  If  the  project  or  ECO  Is 

accomplished  or  only  parts  have^been  the  basic  project  or  ECO. 

acceptable  as  Is,  that  »  mc  nrn^Act  niav  be  accepted  as  accurate 

the  energy  in  the  previ  updated  based  on 

but  the  energy  cost  and  ^nstruc  i  Information  the  project  shall 

the  most  current  data  available^  criteria.  If  the  project  or  ECO  Is 

then  be  analyzed  based  on  cur.en  buildlnzs  in  the  original  project  have 

basically  acceptable  but  some  of  the  buildings  ^^anges  shall  be 

been  deleted  or  new  and  construftion  costs  shall  be 

Bade  to  the  energy  saving,  the  ene  gy  analyzed  using  current 

updated  and  the  revised  proje  4»_t.  -r  ECO  has  had  numerous  changes  made 

E?1P  guldanc.  If  the  y'^lnel  proj.c^r  JCO^hee  bet  the 

to  It  io  that  ell  ef  the  numbers  P  5^,11  develop  the  pr^ect 

project  If  “UV!n!w-rit  »rth  thi  current  ECIP  guldence.  These 

‘roI,eS‘.hri!^S:l!p.“terii-erih  the  report. 

'  tvplMtS  StUttPj  ESai-  .  *  dcM*  t^ dcMmlne  SelrHUslblUcy. 

These  ECO,  *•’*11  ^lorwEs)  rtlu  b.  d.t.^In.d  using  eurr.nt  ECIP 
Savings  to  Invcstacnt  Ratios  (  ;  thcae  prolects  nay  not  be  avail- 

guidance.  The  necessary  Installation  to  obtain  any  necessary  In- 

able.  requiring  the  Ai  to  daL  and  calculations  needed  Co  support 

formation..  The  AE  snail  provide  ,cated.  Calculations 

the  recommended  ECO.  All  Ibers  in  the^  fiS-red.  Calcula- 

shall  be  prepared  shoving  progression  from  che  first  assumption 

tlons  shall  be  an  orderly  st  p  y  P  nroducts  manufacturers  catalog 

to  the  final  number.  A  life  .cycle 

cuts,  peftinent  A  b*  -p^4red“£or •  each  ECO  and  included  as 

coat  analysis  summary  sheet  would  replace  the  existing  heac- 

*part  of  the  supporting  data.  J  (HVAC)  system  or  significantly  change 

•Ing.-  ventilating,  and  air  volume  (VAV 

.  It  (iuch  as  converting  *  computer  simulation  to  analyze  the  system 

system))  the  AE  is  required  to  i^n  a  „  use  computer  model- 

and  to  .determine  “  nJ^cioned  or  air  conditioned  only  build- 

Ing  applies  only  to  bested  and  heated  only  buildings  in  excess  of 

tngs  which  exceed  8.0^  orotram  shall  analyze  the  building  on  an 

20.000  square  feet.,  ^e  bin  ^ta  bin  data  to  simulate  an 

hour-byhour  bssls  Eulldlng  U«ds  Anslysls  .nd,Syscsm  ther- 

hour-byhour  tnslysls.  ,  ..  l,ll  ,ub«It  «  smsple  oOispuc.t  run 

uodpn^lo  «  «— / 

•  :irS,d"  VlusPl^on  =.p.bllUl.s 

L“i"b%  ":X'.r.b?r  ll  '5L'mS?’progrp°  use  of  the  .LCCID  couputer 

program  may  be  used  requested  in  wr  t  ng. 


7  4  Perform  T.lmlted  Site,  guryev.  The  AE  shall  conduct  a  United  sUa 
survey  to  evalSte  the  buildings  or  areas  listed  in  Annexes  Al.  A2  &  A3  The 
list  of  ECOs  in  Annexes  Al .  A2 .  &  A3  shall  be  used  when  evaluating  these 
building  or  areas.  This  list  is  not  intended  to  be  restrictive  but  only  to 
assure  that  these  opportunities,  as  a  nlninum.  are  considered,  discussed  and 
documented  in  the  report.  The  AE  may  be  aware  of  other  ECOs  not  included  in 
Annexes  Al,  A2 ,&  A3  that  will  produce  energy .manpower  or  dollar  savings. 
These  should  be  evaluated  the  same4  as  the  other  ECOs.  Each  of  the  Items 
be  considered  and  discussed  in  the  report.  Those  items  on  the  list 
are  not  practical,  have  been  previously  accomplished,  are  inappropr.ate 
be  eliminated  from  detailed  analysis  based  on  preliminary  analysis 
be  listed  in  the  report  along  with  the  reason  for  elimination  from 
analysis.  All  potential  ECOs  which  are  not  eliminated  by  preliminary 


shall 
which 
or  can 
shall 
further 


considerations  shall  be  thoroughly  documented  and  evaluated  as  to  technical 
and  economic  feasibility.  The  AE  shall  obtain  all  the  necessary  data  to 
evaluate  the  ECOs  by  conducting  a  site  survey.  However,  the  AE  is  enc^rag  d 
to  use  any  data  that  may  have  been  documented  in  a  previous  study.  -Hie  AE 
shall  docinent  his  site  survey  on  forms  developed  for  the  survey,  or  standard 
forms,  and  submit"  "these  completed  forms  as  part  of  the  report.  e 

and/or  measurement  equipment  shall  be  properly  calibrated  prior  o 


7.5  Provide  Pm^r^nmitny  px  Taol ementation  Tar  pro.Jects  or 
ECOs  Ttavtloitftd  or  developed  during  this  study,  complete  programaifig  or  in- 
pleaencation  doetjaentation  shall  be  prepared  by  the  AE. 

7.5.1  Programming  Documentation.  For  projects  or  ECOs  which  meet  EClP 
criteria  and  which  the  Installation  wants  to  submit  as  an  ECl?  project,  com¬ 
plete  programming  documentation  shall  be  prepared.  Cooplette  programming 
documentation  consists  of  DD  Form  1391,  Project  Development  Brochure  (PDB)  and 
supporting  data.  These  forms  shall  be  separate  from  the  narrstlve  report. 
They  shall  be  bound  similarly  to  the  final  report  in  a  manner  which  will 
facilitate  repeated  disassembly  and  reassembly. 

7. 5. 1.1  Military  Construction  Project  Data  (DD  Font  1391).  These  docu¬ 
ments  shall  be  prspared  in  accordance  with  AR  415-15  and  the  supplemental  re¬ 
quirements  in  Annex  C.  A  complete  DD  Form  1391  shall  be  prepared  for  each 
project.  The  fora  shall  Include  a  statement  that  the  project  results  from  an 
EEAP  study.  Documents  shall  be  eompleca  as  required  for  submission  to  higher 
DA  headquarters.  These  programming  documents  will  require  review  and  ilgna- 
Cures  by  the  proper  installation  personnel.  All  documents  shall  be  completed 
except  for  the  required  signatures. 

« 

7. 5. 1.2  Project  Development  Brochure  (PDB).  Preparetion  of  Che  PDB  re¬ 
quires  the  A£  to  delineate  the  functional  requirements  of  the  project  as  re¬ 
lated  to  the  specific  site.  The  AE  shall  prepare  PDBs  in  acrordance  with 
AR  415-20  and  TM  5-800-3.  Most  projects  will  not  require  all*the  foriffs  and 
checklists  Included  In  the  Technical  Manual  (TM) .  Only  that  information 
needed  for  the  project  shall  be  included.  The  FDS-I  format  described  in  the 
"TM  shall  be  used  for  whatever  information  is  needed. 
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Tor  feasible  proleccs  or  ECOs  which 
7  5.2  laplemencacion  oc'^eHri^-  i“P  =  docuaencacion  shall  be 

normally  “io  J  ECO^shall  be  individually  packaged  and 

prepdred.  Edch  fedsibl  p  j  c-raAratie  deccion  in  the  .voluac  containing 

^»or\pli=n  of%..  ohoos.0  u°“h‘:  “'*4no»V„'rlrro„ 

r?en  r.auired  will  be  in  che  cacagori.s  liac^d  in  paragraph  5.2  For  the 

nPTP  osn  PI7  and  PECIP  projects,  docunentation  shall  be  prepared .in  accor- 
QRIP.  OSD  PIF  and  ?Etir  projecu  .  cv*n<re  Ho  1  A  saaple  imp leaenca cion 

dance  wich  Che  ° SlOS-f  sLcLes  and  manufacturers  data  and 

“  uia"  ”ho.c  oh' “H  l.  ,ub.lcr.d  for  rovioo  a„h  op. 

*  “*1  ^  This  samole  shall  be  submicced  wich  Che  incerin  submiccal.  This 
proval.  This  sample  shall  oes  lap Unenca cion  documents  are 

sample  shall  be  approve  project  or  ECO  selected  for  the  sample 

=LjL2th;'|^£  f :?ph 

S'  Icir  U£.“So\’.  ‘oo''c“.n.l7.1»  .  For  lo.  oo.r/no  coo^  ll’owSg  iS 

Director  of  Engineering  and  Houaing  personnel  can  perform. • the  ng 

fpfmacion  shall  be  provided: 

s.  Brief  description  of  the  project. 

b.  Brief  description  of  che  reasons  for  che  jeodif icacion. 

c.  Specific  instructions  for  performing  Che  modification.  ■ 

d.  Estimated  dollar  and  energy  savings  per  year. 

e.  Estimated  manhours  and  labor  and  materials  costs. 

culaced  for  che  current  calendar  year  and  so  marked.  Manhours  , 

hv  trade  For  projects  that  would  repair  an  existing  system  so  that  it 

-irif  rhr/^4;t 

prepared  and  included  in  the  report. 

7.6  SubnittaU^  ini  The  work 

shall  be  fully  documented  by  a  comprehensive  rep.crx.  Th®  report  shall  ha 
table  of  con/ents  and  be  indexed.  Tabs  and  dividers  shall  ^ 

cinccly  divide  sections,  subsections,  and  appendices.  All  P*8*  sufamitcal 

bered.  The  AE  shall  give  a  formal  presentation  of  all  but 
to  installation,  command,  and  ocher  Government  personnel.  During  the  pr 


S 


r^cion.  Che  personnel  In  sctendance  shall  be  given  ample  opportunity  to  ask 
questions  and  discuss  any  changes  deemed  necessary  to  the  study. ^  A  re^iev 
Conference  will  be  conducted  the  same  day.  following  the  presentat.on  tacn 
Comment  presented  at  the  review  conference  will  be  discussed  and  resolved  or 
action  iCems  assigned.  The  A£  shall  provide  the  comments  from  all  reviewers 
and  written  notification  of  the  action  taken  on  each  cogent  «  ^ 
agencies  within  three  weeks  after  the  review  meeting.  It  is  antic.pated  cha- 
each  presentation  and  review  conference  will  require  approxiMtely  one  working 
day.  ^The  presentation  and  review  conferences  will  be  at  the  installation  on 
the  dace(s)  agreeable  to  the  Director  of  Engineering  and  Housing the  Ar.  and 
the  Govemaent's  representative.  The  Contracting  Officer  may  require  a 
mitral  of  any  documenc(s).  if  such  docuaenc(s)  are  not  approved  because  they 
are  determined  by  the  Contracting  Officer  to  be  inadequate  for  the  intended 

purpose. 

761  Interim  Submittal.  An  interim  report  shall  be  submitted  for 
review  after  completion  of  the  field  survey  and  an  analysis  has  been  performed 
on  all  of  the  ECOs.  .The  report  shall  Indicate  the  work  which- has  been  ac¬ 
complished  to  dace. •  illustrate  the  methods  and  Justif ications  of  the  ap¬ 
proaches  taken  and  contain  a  plan  of  the  work  remaining  to  complete  f^e  study^ 
Calculations  showing  energy  end  dollar  savings  of  all  the 

be  included.  The  simple  payback  period  of  all  ECOs  shall  be  calculated  an 
shown  in  the  report.  The  AZ  shall  submit  the  Scope  of  Work  and  any  modifica¬ 
tions  CO  Che  Scope  of  Work  as  an  appendix  to  the  report.  A  narratiVe  summai/ 
describing  the  work  and  results  to  date  shall  be  a  part  of  this  submittal^ 
During  Che  review  period,  the  Govemaent's  represenCative  shall  coordinaOe 
with  Che  Director  of  Engineering  end  Housing  end  provide  the  AE  with  di^ec- 
cion  for  peckeging  or  combining  ECOs  for  progreaming  purposes.end  elso  indi- 
cece  Che  fiscel  yeer  for  which  Che  progremming  or  implemenceCiOn  docuaentacion 
shall  be  prepered.  A  sample  iaplemencacion  document  (DA  Form  5108 -R,  sketches 
and  manufacturers  data.'  life  cycle  cost  analysis  summary  sheet  and  supporting 
data)  for  one  project  shall  be  submitted  with  this  submittal  or  review  an 
approval.  The  survey  forms  completed  during  this  audit  *hall  be  submicte 
with  this  report.  The  survey  forms  only  asy.  be  submitted  In  final  fora  with 
this  submittal.  They  should  be  clearly  marked  at  the  time  of  submission  that 
they  are  to  be  retained.  They  shall  be  bound  in  a  standard  three-ring  bin  er 
which  will  allow  repeated  disassembly  and  reassembly  of  the  material  containe 
within. 


7.6.2  Prefinal  Submittal.  The  AE  shall  prepare  and  submit  the  prefinal 
report  when  all  work  under  this  contract  is  complete.  The  AE  shall  submit  the 
Scope  of  Work  for  the  Installation  studied  and  any  modifications  to  the  Scope 
of  Work  as  an  appendix  to  the  submittal.  The  report  shall  contain  a  narrative 
summary  of  conclusions  and  recommendations ,  together  with  all  raw  and  support¬ 
ing  data,  methods  used,  and  sources  of  information.  *  The  report  shall  in¬ 
tegrate  all  aspects  of  the  study.  The  report  shall  include 
prioricy  by  SIR  in  which  the  rccominended  ECOs  should  b«  Acconplished .  X  e 
synergistic  effects  of  all  of  the  ECOs  on  one  snsther  shall  have  been  deter¬ 
mined  and  Che  results  of  the  original  calculations  adjusted  accordingly.  Com¬ 
pleted  programming  and  Iaplemencacion  documents  for  all  recommended 
shall  be  included.  The  programming  and  implemencation  documents  shall  be 
ready  for  review  and  signature  by  the  inicallacion  commander.  The  prefinal 
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1  K  r.A  Pjtecucive  Sumraar/  and  all  appendices  shall  be  bound 
reporc.  separately  bound  Execuc.  e  «in  allow  repeated  disassenbly  and  reas- 
in  standard  three -ring  "'^e^  include  (a)  a  separately 

sembly.  The  prefinal  subai.cal  shall  b  accomplished  and 

•bound  Executive- Sumaary  CO  give  *  cables  and  charts  as  much  as  possible 

Che  results  of  this  study  using  8“*?  *  narrative  report  containing  a 

(See  Annex  D  for  minimum  requirements).  volume  and  desc  ribing  In 

„py  Of  th.  E,.outlv.  S7=*7  “  VoouUo  of  Chio  .fudy,  (  =  )  .ppondiooo  =0 

detail  what  vas  accomplished  and  ^  backup  material  and  (d)  the  program- 

include  the  detailed  calculations  ll«c  of  all  projects  and  ECOs 

ming  and  implementation  in  the  Executive  Summary  and 

developed  during  this  study  ilfe^cU  cost  analysis  summary 

shall  include  the  following  energy  savings  (type  and 

sheet:  the  cost  (const^ction  pl^  ^  ).  ^  payback  period  and  the 

is  programmed  and  the  programmed  year  cost. 

7.6.3  nnol  Su3..U=ol.  irstllron^o”:; 

aents  made  during  the  review  of  the  ^  fi„®i  report.  These 

.nd  rovl.v  oonferonco  of  rooXddooient  poges  vhioh  My  bo 

rovljions  or  eorroecloM  My  bo  ,  ooluaos.  Pon  «nd  ln3t  ohongoo 

Ino.rMd  in  oh.  ptoflnol  r.porn,  or  7,^“oon.nr  p.god  to  <=»  bo- 

or  orr.M  .h.oco  .111  not  b.  .cooptobl.^  oV.fi„l  .^.ItJl  thot  th.  .ub- 
issued,  it  shall  be  clearly  cooroly  with  the  comments  made  during 

aitted  documepts  ^jLll  ^he  volILe^s  issued  at  the  time  of  the 

the  .prefinal  conference  and  that  co  do  so  will  require  resub- 

pr.finol  .ubnltMl  dbonld  b.  7“^“;  j  ,„b.ltt.d.  they  .boll  b.  In 

n:rdlr""\\;;^IrrrMr.^^ld7^^7^ 

placement  pages. 
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ANNEX  B 

REQUIRED  DO  FORM  1391  DATA 


To  facmtate  project  approval,  the  following  supplemental  data 
shall  be  provided: 


a. 


In  title  block  clearly  identify  projects,  e.q.  EClP,  QRIP, 


ere , 


b.  Complete  description  of  each  Item  of  work  to  be  accomollshec 
Including  quantity,  square  footage,  etc. 

A  compVehens I ve  list  of  buildings,  zones  or  areas  Including 

foot  floor 

permanent,  and  usage  (administration,  patient  treatment,  etc.) 

d  List  references,  and  assumptions,  and  provide  calculations 
to  donir  and  enersy  ,avlng,.  and  Indicate  any  added  costs. 

e.  Each  project  shall  be  keyed  to  Identify  maintenance  and  new 
work  costs.,-  : 

(1)  If  a  specific  building,  zone,  or  area  Is  used  for 

exposure.  ^ 

(2)  Identify  weather  data  source. 

(3)  Identify  Infiltration  assumptions  before  and  after 
Improvements. 

(4)  Include  source  of  expertise  and  demonstrate  savings 
claimed.  Identify  any  special  or  critical 

such  as  pressure  relationships,  exhaust  or  outside  air  quant  it  le 
temperatures,  humidity,  etc. 

f.  Claims  for  boiler  efficiency  • 

to  support  present  properly  adjusted  bo  I  1 er  operat t on  and  futut e 
expected  efficiency.  If  full  replacement  of  boilers  Is 
explain  rejection  of  alternatives  such  as 
nonfunctioning  contrpls,  etc.  Assessment 
Installation  Is  required  to  make  accurate 
retrofit  actions. 


IndT  cated, 

replace  burners, 

of  the  complete  exist  I  no 

determinations  of  required 


B-1 


Q.  Lighting  retro-fit  projects  must  identify  number  and  type  o- 
flx-tures.  and  wattage  of  each  fixture  being  deleted  and  Installed 
New  lighting  shall  be  only  of  the  level  to  meet  current  criteria. 
Lamp  changes  In  existing  fixtures  Is  not  considered  an  ECIP  type 
project. 
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ANNEX  C 


EXECUTIVE  SUMMARY  GUIDELINE 


1 .  1 ntpoduct Ion 

2.  Build  I  nq  Data  (typ<?s,  number  of  similar  buildings,  sizes,  etc.  I 

3.  Present  Energy  Consumption. 

a.  Total  Annual  Energy  Used. 

b.  Source  Energy  Used. 

Electrlcty  -  KWH,  Dollars,  BTU 

1 

Fuel  Oil  -  GALS.  Dollars.  BTU 
Natural  Gas  -  THERMS,  Ddol lars,  BTU 
Propane  -  GALS,  Ddol lars,  BTU 

Other  -  QTY.  Dollars,  BTU 

4.  Energy  Conservation  Analysis. 

,  ECOs  Investigated. 

‘,  ECOs  Recommended. 

,  ECOs  Rejected.  (Provide  economics  or  reasons) 

,  ECIP  Projects  Developed.  (Provide  list)* 

,  Non-ECIP  Projects  Developed.  (Provide  list)* 
y-  ,  Operat  I  ona  1  or  Po  1  I  cy  Change  Reconmendat  I  ons . 

*  Include  the  following  data  from  the  Life  Cycle  Cost  Analysis 
Summary  Sheet:  the  cost  (construction  plus  SI OH),  the  annual  cnerov 
savings  (type  and  amount),  the  annual  dollar  savings,  the  SIR  and  tht 
the  analysis  date.  For  all  programmed  projects  also  Include  the  year 
In  wnich  It  Is  programmed  and  the  programmed  year  cost.  Show  the 
simple  payback  period  for  all  ECOs. 


5, 


Energy  end  Cost  Savings. 

.  Total  Potential  Energy  and  Cost  Savings. 

.  Percentage  of  Energy  Conserved. 

Energy  Use  and  Cost  Before  and  After  the  Energy  Conservation 
Opportunities  are  Implemented. 

6.  Energy  Plan. 

.  Project  Breakouts  with  Total  Cost  and  SIR. 

Schedule  of  Energy  Conservation  Project  Implementation 


ANNEX  D 


GOVERNMENT-FURNISHED  DATA 


1  . 

on 


the  following  data  shall  be  furnished  by  the  Government  for  use 
th I s  project : 


(a) 


Energy  Resource  Management  Plan 


Heat  I ng 


)  E.TU  tin 
U  10-3-2B2J 


'^5-*,^U3e  ef  glpcTi‘lL  POWei  ~i-ul'  Lumfui  t  Cnuue 


Energy  Conservation? 


r^O/r^/Ci 


^TUP/^  •  • 

.  (c)  Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
dated  25  April  1988j  C££ HS(L-frO-F 


(d)  TM  5-785.  Engineering  Weather  Data,  TM  5-800-2,  General 
Criteria  Preparation  of  Cost  Estimates, -TM-5-800-3,  Project 
Development- Brochure.. 


(e)  AR-4  hS  ^  5,  Military  Construction  Army  (MCA)  Program 
Development,  AR  415-17,  Cost  Estimating  for  Military  Programming?  AR 
415-20,  Construction,  Project  Development  and  Desigh  Approval;  AR 
415-28,  Department  of  the’ Army  Facility  Classes  and  Construction 
Categories?  AR  415-35,  Construction,  Minor  Construct  ion; AR  420-10, 
General  Provisions,  Organization,  Functions,  and  Personnel;  AR  11/727 
Army  Energy  Program;  and  AR  5-4,  Change  No.  I,  Department  of  the  Armi 
Productivity  Improvement  Program. 


(f)  The  latest  applicable  Engineer  Improvement  Recommendation 
System  (EIRS)  bulletin,  for  purposes  of  cost  estimation. 


*  l=K 

«  ef  »• 

itiuil 


(h)  An  example  of  a  correctly  completed  Implementation  document 
for  a  non-EC IP  project. 


APPENDIX  B 


FUEL  RATES 


i  • 


-It" 


brand,  fax  transmittal  memo  76^  ^*^*V*Z. 


SCaSDTTLX  XS 

QOVBUnCZll?  Z3f8TXLXJl7I01i8 


I.  APPLICABILITY 

^  This  schedule  is  applicable  bo  any  Federal  Governnenb 
installation  contracting  for  1500  kW  or  acre  of  alternating 
current  electricity.  Such  installation  served  under  this 
schedule  may  change  to  service  under  the  Company's  Schedule  No. 
6  “  Large  General  Service ,  and  vice  versa,  effective  with  the 
meter  reading  data  immediately  preceding  the  receipt  by  the 
Company  of  the  Government's  written  request  for  such  change,  if 
(1)  the  initial  term  of  the  applicable  schedule  has  been 
satisfied;  or  (2)  a  change  is  made  in  the  rate  for  service  under 
either  schedule.  However,  when  an  installation  makes  such  change, 
the  installation  must  remain  on  the  then-selected  schedule  for  at 
least  one  year  after  the  change  is  made,  regardless  of  changes  in 
either  rate  schedule  during  such  one-year  period,  other  contract 
provisions  to  the  contrary  notwithstanding. 

II.  SERVICE  AVAILABLE 

The  Company  will  supply  the  equipment  necessary  and  will  deliver 
to  the  Customer  at  a  delivery  point  mutually  satisfactory  to  the 
Customer  and  the  Company,  60  hertz  alternating  current 
electricity  of  the  phase  and  Company  standard  nominal  voltage 
desired  by  the  Customer  at  said  delivery  point,  provided 
electricity  of  the  phase  and  voltage  desired  by  the  Customer  is 
available  generally  in  the  area  in  which  electricity  is  desired. 


III. 


30-DAY  RATE 


A.  KW  Demand  Charge 

First  1500  kW  of  Demand  or  Less 
Additional  kW  of  Demand  @ 


$19,354,64 
$  •  ’12.54  per  kW 


B.  Plus  rkVA  Demand  Charge 
All  rkVA  of  Demand 


@  $  0,15  per  rkVA 


C.  Plus  Energy  Charge 
All  kWh 


I  $  1.963C  per  kWh 


(Continued) 

Superseding  Schedule  Adopted  05-17-91 
Effective  03-16-91.  This  Schedule  Adopted: 
03-01-92.  Effective:  03-01-92.  Subject  to 
approval  of  wholesale  customer  settlement  rate 
in  FERC  Docket  No.  ER9 1-562-000 . 


Electric-Virginia 


SCaZSULS  MB 

rSDEXAL  GOVSSOIXZSfT  IM8TALLATI0MS 


(Coatiaued) 


III.  30-DAY  RATS  (Continued) 

0.  Annual  Fuel  Adjustment  Factor 

1.  The  Jcilowatthours  in  each  customer's  bill  for  th« 
current  billing  month  shall  be  multiplied  by  an  annual 
fuel  adjustment  factor  which  shall  be  equal  to  the  sui 
of: 

(a)  the  estimated  current -period  fuel  adjustment 
factor /  and 

(b)  the  prior-period  deferral  adjustment  factor. 

2.  The  estimated  current-period  fuel  adjustment  factor  tc 
become  affective  with  the  April  billing  month  of  eacJ 
year  shall  be  based  on  the  total  estimated  system  fuc: 
expenses  allocable  to  Schedule  MS  and  Schedule 
Xilowatthour  sales  for  the  12 -month  period  beginning  ir 
April  of  each  year,  and  shall  be  calculated  by  the  fuel 
adjustment  factor  formula  shown  below  rounded  to  the 
nearest  thousandth  of  a  cent. 

3.  The  prior-period  deferral  adjustment  factor  to  becomi 
effective  with  the  April  billing  month  of  each  yeai 
shall  be  based  on  the  difference  between  the  total  fue: 
expenses  (using  the  criteria  outlined  (a)  through  (c) 
of  paragraph  7.  below)  allocable  to  Schedule  MS  and  tht 
total  fuel  recoveries  by  Schedule  MS  customers  for  th: 
12  months  prior  to  April  of  each  year,  divided  by  tht 
estimated  Schedule  MS  kilowatthour  sales  for  the  12* 
month  period  beginning  with  April  of  each  year  (; 
months  where  a  semi-annual  change  is  made  pursuant  t: 
paragraph  5.  below).  The  prior-period  deferra: 
adjustment  factor  will  be  adjusted  for  taxes. 


(Continued) 

Superseding  Schedule  Adopted  05-17-91 
Effective  03-16-91.  This  Schedule  Adopted: 
03-01-92.  Effective:  03-01-92.  Subject  to 
approval  of  wholesale  customer  settlement  rat 
in  FERC  Docket  No.  ER91-562-000. 


Electric-Virginia 


SCaSDULZ  xs 

FZSZaAL  GOVZZmCZZT  ZX8TALLZ720S8 


(CsntiAUttd) 


III.  30-DAY  RATE  (Continued) 

4.  The  intent  of  the  annual  fuel  adjustaant  factor  is  to 
recover  all  fuel  expenses  allocahle  to  Schedule  MS 
customers.  To  the  extant  the  amount  recovered  from 
Schedule  MS  customers  through  annual  fuel  adjustment 
factors  and  the  fuel  component  of  the  base  rata  exceeds 
the  cost  of  fuel  allocable  to  Schedule  MS  for  the  same 
time  period,  this  over-recovery  shall  be  a  credit  in 
the  calculation  of  the  prior-period  deferral  adjustment 
factor  for  the  12-nonth  period  beginning  with  the  next 
April.  To  the  extant  the  amount  recovered  from 
Schedule  MS  customers  through  the  annual  fuel 
adjustment  factor  and  the  fuel  component  of  the  base 
rata  is  less  than  the  cost  of  fuel  allocable  to 
Schedule  MS  for  the  same  time  period,  this  under¬ 
recovery  shall  be  a  charge  in  the  calculation  of  the 
pyior— period  deferral  adjustment  factor  for  the  12- 
nonth  period  beginning  with  the  next  April. 

5.  The  annual  fuel  adjustment  factor  shall  be  reviewed  on 
a  semi-annual  basis  to  determine  if  any  change  is 
required.  The  currant  and  prior  period  portions  of  the 
fuel  adjustment  factor  will  be  reviewed  individually, 
and  a  change  to  one  or  both  may  be  made.  The 
adjustment  may  be  deferred  until  the  end  of  the  12- 
month  period,  provided  the  net  difference  between  the 
Company's  actual  and  estimated  under— recovery  at  the 
end  of  the  12-nonth  period  is  no  greater  than  seven  and 
one-half  per  centum  of  actual  and  estimated  fuel 
expenses  or  the  net  difference  between  the  actual  and 
estimated  over-recovery  at  the  end  of  the  12-nonth 
period  is  no  greater  than  five  per  centum  of  actual  and 
estimated  fuel  expenses. 


(Continued) 

Superseding  Schedule  Adopted  05-17-91 
Effective  03-16-91.  This  Schedule  Adopted: 
03-01-92.  Effective:  03-01-92.  Subject  to 
approval  of  wholesale  customer  settlement  rat 
in  FERC  Docket  No.  ER91-S62-000. 


Electric-Virginia 


SCHSOULS  XS 

7Z0ZSAL  OOmsOCSHT  ZXSTJkLLASZOXS 


(Coatiausd) 


III.  30-DAY  RATE  (Continued) 


6. 


Fuel  adjustment  factor  formula: 


E,  >  E, 


S 


(T)  (100) 


Where: 

F  ■  Estimated  fuel  adjustment  factor  in  cents  pe 
)cilovatthour. 


E,  • 


£7  - 


S  • 


B  • 


Estimated  North  Anna  fuel  expenses  plu 
estimated  Old  Dominion  Electric  cooperstiv 
BuybacJc  fuel  expenses  allocated  to  Schedule  h 
Customers . 

Estimated  total  fuel  expenses  less  estimate 
North  Anna  fuel  expenses  and  Old  Dominic 
Electric  cooperative  BuybacJc  fuel  expense 
allocated  to  Schedule  MS  Customers. 

Estimated  total  Schedule  MS  Xilowatthpur  gala 
for  the  12 -month  period  beginning  with  Apri 
each  year. 

Base  cost  of  fuel  par  JcWh  ■  $0.01500. 


•j  m  Adjustment  for  state  and  local  taxes  measurt 
by  gross  receipts:  100%  divided  by  (lOC 

minus  applicable  gross  receipts  tax  rate) , 


El ectr ie-Virginia 


(Continued) 

Superseding  Schedule  Adopted  05-17—91 
Effective  03-16-91.  This  Schedule  Adopted; 
03-01-92.  Effective:  03-01-92.  Subject  tc 
approval  of  wholesale  customer  settlement  r: 
in  FERC  DoeJeet  No.  ER9 1-562 -000. 


SeSSDTILI  X8 

TSDXSAL  90VS3UnCZ21T  X3I8TALLATZ0K8 


(Coatiauad) 


III.  30-DAY  RATE  (Continued) 

7,  The  estimated  fuel  expenses  allocable  to  the  Schedule 
MS  Customers  for  the  12 -month  period  beginning  April  of 
each  year,  shall  be  determined  as  follows: 

(a)  Fossil  and  nuclear  fuel  consumed  in  the  Utility's 
own  plants,  and  the  Utility's  share  of  fossil  and 
nuclear  fuel  consumed  in  jointly  owned  or  leased 
plants. 

The  cost  of  fossil  fuels  shall  be  those 
initially  charged  to  account  151  and  cleared  to 
accounts  501,  518,  and  547  on  the  basis  of  fuel 
used.  In  those  instances  where  a  fuel  stocx 
account  (151)  is  not  maintained,  e.g.,  gas  for 
combustion  turbines  ^  tlie  smount  shslX  be  bsssd  on 
the  cost  of  fuel  consumed  and  entered  in  account 
547, 

The  cost  of  nuclear  fuel  shall  be  the  amount 
contained  in  account  518  except  that  if  account  518 
also  contains  any  expanse  for  fossil  fuel  which  has 
already  been  included  in  the  cost  of  fossil  fuel, 
it  shall  be  deducted  from  this  account. 


(Continued) 

Superseding  Schedule  Adopted  05—17—91 
Effective  03-16-91.  This  Schedule  Adopted; 
03-01-92,  Effective;  03-01-92.  Subject  to 
approval  of  wholesale  customer  settlement  rat 
in  FERC  Docket  No.  ER91-562-000. 


Eleetric-Virginia 
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(Caatiauad) 


III.  30-DAY  RATS  (Continued) 

(b)  Tba  following  purchased  power  costs: 

(i)  The  fuel  coat  component  of  any  purchased  power 
transaction . 


QZ 

The  total  energy  charges  associated  wit. 
economic  purchases  if  the  energy  charges  arc 
less  than  the  Company's  total  avoided  variabli 
coats  during  the  purchase  period. 


22: 

fiii)  The  total  expense  associated  with  purchaset 
power  of  less  than  twelve  months  duration  — 
the  total  coat  of  the  purchase  is  leas  thai 
the  Company's  total  avoided  variable  costs  ant 
if  Phe  purpose  of  the  purchase  was  solely  ti 
displace  higher  cost  generation.  purchasei 
made  to  solely  displace  higher  cost  generstio. 
exclude  reliability  purchases.  A  purchase 
shall  be  deemed  for  reliability  where  th 
Company's  system  reserve  criterion  is  not  met 
Such  criterion  is  as  follows: 

nwara-eino  Reserve  (consisting  of  the  larges 
generating  unit  plus  regulating  margin  plu 
load  forecast  margin) 

Minus 

of  gmeroencv  Cofif^^et:  eapacitv 
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III.  30-DAY  RAT2  (Continuad) 


gg^alg 


fiv)  EaaTGV  raccipta  that  do  not  involva  aonay 
payoents  such  as  Divarsity  Energy  and  pay-baclc 
of  Storage  Energy  are  not  definad  as  Purchased 
or  Interchanged  Power  relative  to  the  Fuel 
Clause. 


Minus 

(c)  The  cost  of  fossil  and  nuclear  fuel  recovered 
through  intar-syatam  sales  including  the  fuel  cc^sts 
related  to  econony  energy  sales  and  other  energy 
sold  on  an  economic  dispatch  basis. 

Energy  deliveries  that  do  not  involva  billing 
transactions  such  as  Diversity  Energy  and  pay-bacx 
of  Storage  Energy  are  not  definad  as  sales  relative 
to  the  Fuel  Clause. 

The  charges  in  Paragraph  III.  above  to  Federal 
Government  customers  served  under  this  schedule  snail 
be  increased  or  decreased  appropriately  by  any 
applicable  riders. 
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IV. 


DISCOUNTS 

Discouars  will  apply  only  to  chargas 

C.  for  aarvicaa  with  dalivery  voltagaa  of  69  )cV  or  highar. 


A.  KW  Denand  Discount 
All  KW  of  Demand 

B,  Energy  Charge  Discount 
Energy  Charge 


@  $0.66  par  XW  Discount 
8  2.0%  Diseoxint 


V.  MINIMUM  CHARGE 

The  minimum  charge  shall  be  such  as  RLte^^ParagrS^ 

less  than  the  sum  of  the  charges  in  the  30-Day  Rare 

i??  A  «d  B.  including  .pplicbl.  Sit’ 

This  includes  no  allowancas  of  energy#  and  all  enar^  us  .  _  ^ 
S  Mid  «or“n  addition  at  tha  abov.  ratas.  Such 
ihall  be  ineraaaed  in  the  amount  of  the  applicable  fuel 
adjustment  under  Paragraph  III.D. 

VI.  OTHER  PROVISIONS 

A.  Determination  of  kW  Demand 

The  kW  of  demand  billed  under  Paragraph  III. A.  shall  be  the 
highest  of: 

1.  .  The  highest  average  kW  measured  at 

30-minute  interval  during  the  on-peak  hours  of  . 
a.m.  to  10:00  p.m.,  Mondays  through  Fridays,  ^O- 

of  the  excess  of  this  amount  determined  in  a  simiia. 
manner  during  any  other  period  during  the  curren- 
billing  month,  or 
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VI. 

OTHER  PROVISIONS  (Continued) 

2. 

90%  Of  the  highest  kW  of  demand  at  this  location  as 
determined  by  Subparagraph  Vl.A.l.,  above  during  the 
billing  months  of  June  through  September  of  the 
preceding  eleven  billing  months,  or 

3. 

50%  of  the  kW  of  demand  contracted  for  \indar  Paragraph 
VII.,  or 

4. 

1500  kw. 

B.  Dateraination  of  rkVA  Danand 

Tha  r3cVA  of  damand  billed  shall  ba  the  highast  avaraga  rJcVA 
naasiirad  in  any  30-ainute  interval  during  tha  cixrrent 
billing  aonth. 

VI.  OTHER  PROVISIONS  (Continued) 

c.  Hater  Reading  and  Billing 

Whan  tha  actual  nunbar  of  days  between  aatar  readings  is 
more  or  less  than  3  0  days ,  the  IcW  Demand  Charge ,  the  rXVA 
Demand  Charge,  tha  charge  par  kW  of  contracted  demand  in 
paragraph  VIII. C.,  and  tha  minimum  charge  of  the  30-day 
rate  will  each  be  multiplied  by  the  actual  number  of  days 
in  the  billing  period  and  divided  by  30. 

D.  Late  Payment  Charge 

A  late  payment  charge  of  one  percent  (1%)  per  month  will  be 
applied  on  all  amounts  that  remain  unpaid  on  the  Company's 
books  on  tha  next  billing  date. 
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Vila  DETERMINATION  OF  CONTRACT  DEMAND 

The  contract  demand  under  this  schedule  shall  be  the  maxinuo 
number  of  kW  which  the  Company  is  to  supply.  Contract  demands 
may  be  changed  by  mutual  agreement  as  to  amount  of  c.aange  ana 
term  of  agreement. 

VIII.  BREAKDOWN,  RELAY  OR  PARALLEL  OPERATION  SERVICE 

Breakdown,  relay  or  parallel  operation  service  may  be  contracted 
for  under  this  schedule  under  the  following  conditions: 

A.  Suitable  relays  and  protective  apparatus  shall  be 
furnished,  installed,  and  maintained  at  the  ^stomer  s 
expense  in  accordance  with  specifications  furnished  by  the 
Company.  The  relays  and  protective  equipment  shall  be 
subject,  at  all  reasonable  times,  to  inspection  by  the 
Company's  authorized  representative. 

B.  The  contract  demand  to  be  billed  under  this  Paragraph  VIII.. 
shall  be  the  maximum  number  of  kW  which  the  Company  is^  to 
supply.  Contract  demands  may  be  changed  _  by  mutual 
agreement  as  to  the  amount  of  change  and  term  of  agreement. 
In  case  the  maximum  measured  kW  demand  exceeds  the  contract 
demand,  the  measured  demand  becomes  the  contract  demand  for 
that  month  and  for  the  next  succeeding  eleven  month. 

VIII.  BREAKDOWN,  RELAY  OR  PARALLEL  OPERATION  SERVICE  (Continued) 

C.  When  breakdown,  relay  or  parallel  operation  service^ is 
furnished,  the  30-Day  Minimum  Charge  for  electricity 
supplied  under  this  schedule  shall  be  not  less  than  $12. S4 
per  kW  of  demand  contracted  for  under  Paragraph  VIII. B. 
plus  any  positive  fuel  adjustment  charge  under  Paragraph 
III.D. 
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SCHZDULS  TZSMINATION ,  MODIFICATION  OR  REVISION 

Whanaver  the  Federal  Energy  Regulatory  Coaaission  shall  « 

change  in  the  rates  sat  forth  in  the  conpany^s  Schedule  NC-RS, 
Resale  Service  to  the  Town  of  Enfield,  North  Carolina  and  ^e 
Town  of  Windsor,  North  Carolina.  (Schedule  RS  ranaaed  in  FSC 
Docket  No.  ER90-540-000)  -  to  take  effect,  this  rata  schedule 
shall  on  the  same  effective  date  be  aodified  so  as 

from  the  Federal  Government  customers  effective 

rate  of  return  as  the  rates  thus  permitted  to  become  effective 

for  Schedule  HC-RS  customers,  utilizing  for 
the  same  aa^o^ol®9y  if 

determining  the  NC-RS  rates.  Pending  final  f •®^® ^®  2^?; 
the  Federal  Government  would  pay  a  rate  as  initially  P^?P®*^  ^ 
the  company  after  the  suspension  period,  if  any,  suh^ect  m 
refund  after  final  decision  of  any  excess  payments  plus  interest 
at  the  rate  as  authorized  by  the  FERC.  This  method  of  determining 
a  rate  for  the  Federal  Government  customers  will  continue  in 
effect  indefinitely;  provided,  however,  that  ®®T 

terminate  this  method  of  rate  determination  by  giving  six  months 
notice.  Should  such  a  termination  occur,  the  parties,  ii 
appropriate,  would  negotiate  a  new  rata  in  good  faith. 


X.  TERM  OP  CONTRACT 

The  term  of  contract  for  the  purchase  of  electricity  under  this 
schedule  shall  be  such  as  may  be  mutually  agreed  upon,  but  for 
not  less  than  one  year . 
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For  aach  billing  month,  the  kW  demand  charge  stated  in  Paragraph  IH.A.  of  Schedule 
MS.shaH  be  increased  by  $.07638/kW. 

This  Rider  shall  become  effective  on  January  1 , 1 993,  and  is  designed  to  recover  costs 
associated  with  funding  of  Other  Post  Employment  Benefits  (OPES)  on  an  accrual  basis  In 
accordance  with  Rnancial  Accounting  Standard  No.  106  (SPAS  No.  106),  "Employer's 
Accounting  for  Postretirement  Benefits  Other  than  Pensions,"  released  December  1990,  In 
excess  of  the  amounts,  calculated  on  a  pay-as-you-go  level,  that  are  included  In  rites 
effective  March  1, 1992.  This  Rider  shall  remain  In  effect  until  such  time  it  is  withdrawn  or 
replaced  by  the  Company. 


FERC  Filed: 


Effective:  March  1,  1992 
Pending  Acceptance  by  FERC 


Docket  No.  ER91 -662-000 


SUMMER  STEAM  SHUTDOWN 


The  boilers  in  bldg.  447  operate  year  round.  Until  Oct.  31, 
1990  they  burned  fuel  oil.  Since  then  we've  used  natural  gas  on 
an  interruptible  basis.  Almost  all  fuel  burned  by  the  boiler 
plant  during  the  last  2  years  has  been  gas. 

Fuel  Costs  and  Consumotion 


An  important  factor  in  our  determining  the  cost  of  producing 
heat  are  purchased  fuel  costs.  What  follows  is  a  history  of 
these  costs  over  the  last  3  years. 

FY  90  Natural  Gas=N/A  Fuel  Oil=$0 . 54/Gallon 

FY  91  Natural  Gas=$0 . 43/Therm 

Fuel  Oil=$0. 99/Gallon 

FY  92  Natural  Gas=$0 . 35/Therm 

Fuel  Oil=$0 . 69/Gallon 


Rates 


These  are  the  rates  we  charge  our  reimbursable  customers  such 
as  the  PX  and  Commissary  for  heat.  They're  based  on  total 
operating  expenses  for  the  boiler  plant.  (i.e.:  fuel,  labor  and 
maintenance  costs  to  both  the  plant  and  the  distribution  system, 
and  miscellaneous  expenses  incurred).  These  rates  aren ' t  padded 
for  administrative  costs  or  to  make  a  profit. 

Ft.  Myer:  $1. 63/square  foot 

Ft.  McNair:  $0. 62/square  foot 

Cameron  Station:  $0.5 4/square  foot 

These  costs  have  remained  roughly  the  same  over  the  past  3 
years . 


FUEL  OIL  COSTS 


Revised  10-31-90 


FY  90 


FY  91 


Cameron  Station 


Gallons 


Cost  Total 


Cost  Total 


#5  oil 
#2  oil 


275,441  X 
13,425  X 


$0.54=  $148,738.14 

$0.5G-  t  7,518.00 
$156,256.14 

Projected  cost  increase 


$  .99=  $  272,686.59 

$1.03=  t  13,827.75 
$  286,514.34 

of  $130,258.20 


Ft.  McNair 

#2  oil  7,255  X  $0.54=  $  3,917.70  $1.03=  $  7,472.65 

#4  oil  41,531  X  $0.55=  +  22,426.74  $  .99=  t  41,115.68 

$  26,344.44  $  48,590.33 

Projected  cost  increase  of  $22,245.89. 

Ft .  Myer 

FY  90 


#6 

oil 

1,398,753 

gallons 

X 

$0.52= 

$ 

727,351.04 

#5 

oil 

72,426 

gallons 

X 

$0.54= 

39,110.04 

#2 

oil 

85,847 

gallons 

X 

$0.54= 

+ 

46,394.32 

$ 

812,255.40 

FY  91 

#6 

oil 

279,750 

gallons 

X 

$0.99 

$ 

276,952.89 

natural  gas 

1,674,026 

therms 

X 

$0.42 

703,090.92 

#5 

oil 

72,426 

gallons 

X 

$1.03 

71,523.54 

#2 

oil 

85,847 

gallons 

X 

$1.03 

+ 

85,332.41 

$1,136,899.70 


The  figures  above  are  for  total  consumption.  The  impact  on  the 
Staff  Engineer  is  shown  below. 

FY  90 


Total  fuel  cost 
Natural  gas 
Reimbursed 
Staff  Engr.  cost 


$  994,856.00 

113,511.00 
-  299,792.00 

$  808,575.00 


FY  91 


Total  fuel  cost 
Reimbursed 
Staff  Encrr .  cost 


$1,472,004.00 
-  329,772.00 
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CENTRAL  STEAM  PLANT 

FORT  MYER 

FY  91  STEAM  COSTS 


PLANT  INPUT 


Gas  consumed,  therms: 
BTUs/therm: 

Total  BTUs,  gas: 

1,328,537 

100,000 

1.33E+11 

#6  oil  consumed,  gal: 

BTUs/gal: 

Total  BTUs  oil: 

234,454 

145,000 

3.40E+10 

TOTAL  PLANT  lNPUT,Erus 

1.67E+11 

Plant  efficiency: 

0.82 

TOTAL  PLANT  OUTPUT,  BTUs: 

1.37E+11 

Plant  operating  pressure: 
Enthalpy,  Hfg  (BTUs/lb): 

100  psi 
888.2 

TOTAL  PLANT  OUTPUT,  LBS: 

1.54E+08 

OPERATING  COSTS 

Fuel  gas  cost: 

571,271 

Fuel  oil  cost: 

236,823 

Plant  electric  cost: 

0 

Plant  water/sewage  cost 

0 

Plant  M&R  cost: 

64,823 

Plant  operations  cost 

897,341 

Distribution  M&R  cost 

356,062 

TOTAL  OPERATING  COST: 

$2,126,320 

TOTAL  COST  PER  LB.  STEAM: 

^  0.0138 

TOTAL  COST  PER  KILO-LB: 

$13.80 
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CCF  X  /.  02.  Therms 
Amount  Due 
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APPENDIX  C 


MEMORANDA  AND  LETTERS 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct;;’Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


MEETING  BEPORT 

Project;  Summer  Steam  Shut  Down  Study.  Fort  Mver^  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-89-C-Q198  EAC  Project  No.:  92002.00 


Place:  Buildina 

309, 

Fort  Mver.  Virainia 

Date: 

14  FEB  94 

Purpose:  Discuss 

comments  from  the  Prefinal 

Submittal  of  the 

Studv 

Person ( s )  Present 

Mr .  J ames  Hawk 

Code/Designation 

Proiect  Manaaer 

Firm/Agency 

Balt.  COE 

Telephone 

410-962-6704 

Mr.  Ralnh  Gibson 

Enerov  Coordinator 

ANEN-IS 

202-475-0919 

Mr.  Richard  Rice 

Chief  O  &  M 

DPW  (Ft.  Hver) 

202-475-1880 

Mr.  A1  Darvishian 

MDW-DCSEH 

(Ft.  McNair > 

202-475-1003 

Mr.  John  Parker 

ANMY 

DPW  ^Ft.  Mver> 

703-696-3187 

Mr .  Ravnard  Sandwick 

ANMY-PWO 

DPW  (Ft.  Mver^ 

703-696-3812 

Mr.  Virender  Puri 

A/E  Proiect  Manaaer 

EAC 

703-978-0923 

Mr.  Ken  Schram 

Proiect  Enaineer 

EAC 

703-978-0923 

1.  The  meeting  commenced  at  10:15  am. 

2.  The  responses  to  all  comments  received  from  the  various  agencies  were 
read  and  discussed.  A  copy  of  these  comments,  in  original  notation,  is 
attached  as  a  reference  to  these  discussions. 

Code  ANEN-IS: 


a)  Comment  1;  after  a  review  of  the  list  of  buildings  covered  under 
this  study  by  Ft.  Myer  personnel,  it  was  determined  that  the  scope  is 
complete  in  identifying  all  buildings  (21  total)  that  would  be  affected 
by  a  summer  steam  shut-down.  It  was  noted  that,  as  is  shown  in  the 
study,  the  PX  Service  Station  does  not  use  steam  during  the  summer. 

b)  Comment  2;  in  buildings  that  are  single  story,  or  where  the  roof  is 
above  the  mechanical  room  ceiling,  rising  straight  up  with  the  vents  is 
not  a  problem.  In  the  ”Old  Guard”  buildings,  use  of  the  existing 
chimneys  is  preferred.  In  the  more  modern,  multi-story  buildings,  use 
of  an  utility  chase  or  other  concealed  means  is  preferred.  A  limited 
survey  of  all  multi-story  buildings  will  be  performed  by  EAC  to  verify 
aesthetically  pleasing  and  feasible  vent  locations.  After  survey,  EAC 
will  issue  a  list  of  the  "problem”  buildings  and  proposed  solutions  for 
comments  prior  to  submitting  the  final  version  of  the  study. 


Code  ANMY-PWO; 


c)  Comment  1;  comment  is  identical  to  ANEN-IS  #2.  See  item  b)  above. 

d)  Comment  2;  preparation  of  a  study  to  eliminate  steam  press 
req[uirements  is  not  within  the  scope  of  work  for  this  report.  The 
existing  steam  presses  will  remain  a  load  for  any  proposed  equipment. 

e)  Comment  3;  an  analysis  of  solar  energy  use  is  not  within  the  scope 
of  work  for  this  report.  Previous  studies  for  various  buildings  at  Fort 
Myer  have  shown  no  significant  benefit  due  to  use,  geographic,  and 
climatic  reasons. 

f)  Comment  4;  comment  was  deleted. 


g)  Comment  5;  building  423  "Commissary”  will  be  demolished  before  the 
implementation  of  this  study  (probably  within  the  year) .  Summary  sheets 
and  cost  estimates  will  no  longer  include  building  423.  The  study 
narrative  will  be  revised  to  indicate  the  demolition  of  the  Commissary. 

h)  Comment  6;  in  buildings  where  adequate  mechanical  room  space  for  new 
equipment  is  not  clearly  available,  additional  sketches  of  the  proposed 
installations  will  be  provided.  Also,  additional  sketches  of  the 
proposed  vent  locations  for  the  "problem"  buildings  discussed  in  comment 
ANEN-IS  #2  will  be  included. 

i)  Comment  7;  the  analysis  provided  for  Alternative  4  of  the  study 
covers  the  various  uses  and  limitations  of  high  efficiency  equipment. 

The  anticipated  results  for  Alternative  4  reflect  an  installation  that 
utilizes  high  efficiency  equipment  where  practical.  Additional  analysis 
in  the  study  is  not  required. 

j)  Comment  8;  the  analysis  for  Alternative  3  provides  for  electric 
heating  equipment  in  the  typical  "heater  and  storage  tank"  arrangements. 
Recovery  must  take  place  during  and  after  peak  water  use  if  the  systems 
are  to  be  sufficient.  Storage  large  enough  for  an  entire  day's  use, 
allowing  recovery  only  during  night  or  electrical  "off-peak"  hours  is 
not  practical  or  feasible  in  many  buildings.  Deactivating  electric 
heaters  during  the  day  is  not  considered  as  an  alternative  for  energy 
savings  because  although  savings  will  be  realized.  Alternative  3  would 
not  be  providing  the  same  service  as  the  other  Alternatives.  Additional 
analysis  in  the  study  is  not  required. 


Code  CESAM-EN-DF; 


k)  Comment  1;  this  comment  which  notes  that  the  report  is  well 
doctamented  and  easy  to  understand  was  appreciated  by  EAC. 

l)  Comment  2;  it  was  agreed  that  justifiable  savings  items  include 
plant  operations  and  sewer  charges.  Maintenance  and  repair  of  both  the 
plant  and  the  steam  distribution  system  will  not  be  included  as  savings. 
EAC  will  contact  Mr.  Robert  Hennessee,  Utilities  Sales  Officer  at  Fort 
Myer  who  provided  the  original  cost  data,  to  obtain  a  breakdown  of  the 
$400,902  used  for  plant  operation,  maintenance,  and  repair.  Other 
factors  such  as  the  increased  effectiveness  of  repairs,  extended  plant 
or  equipment  lives,  and  adverse  or  positive  impacts  to  the  distribution 
system  due  to  seasonal  shut-down  will  not  be  considered  as  the  required 
data  is  inconclusive  or  non-existent.  Speculations  would  not 
justifiable,  and  may  not  be  correct  in  principle. 

m)  Comment  3;  extra  word  "is"  in  last  sentence  of  second  paragraph  on 
page  7  of  Volxime  I  will  be  deleted. 

n)  Comment  4;  subparagraphs  1,2,  and  3  on  page  10  of  Volume  I  will  be 
deleted  as  they  discuss  programs  that  are  no  longer  funded. 

o)  Comment  5;  a  comma  will  be  added  as  needed  in  the  first  sentence  of 
paragraph  6.3  on  page  18  of  Volume  II. 

p)  Comment  6;  "Building  407"  will  be  corrected  to  "Building  405"  as  the 
discussion  of  the  domestic  water  heating  system  on  page  33  of  Volume  II 
pertains  to  Building  405. 

q)  Comment  7;  this  comment  which  notes  that  the  explanation  of  the 
maintenance  requirements  is  "very  good"  was  appreciated  by  EAC.  EAC 
also  acknowledged  that  Mr.  Fred  Oshima  of  Fort  Myer's  Operations  and 
Maintenance  provided  significant  assistance  in  estimating  the 
maintenance  program  Fort  Myer  would  implement  on  the  proposed  equipment. 


Code  CENAB-EN-D; 


r)  Comment  1;  the  electricity  savings  of  (-)695  MBTU/year  listed  in 
Table  1  for  Alternative  3  is  correct.  This  alternative  which  proposes 
the  use  of  electric  heating  equipment  only  as  practical  (ie,  heating  of 


smaller  quantities  of  water) ,  would  still  use  more  electricity  than  the 
present  large  boiler  operation. 

s)  Comment  2;  although  the  comment  has  merit,  a  redundant  boiler  of 
65%,  instead  of  100%,  in  Alternative  2  will  not  be  included  as  it 
results  in  a  relatively  minor  reduction  in  initial  construction  costs  of 
an  alternative  that  will  not  be  selected  due  to  the  architectural 
considerations . 

t)  Comment  3;  the  source  of  updated  ECIP  criteria,  a  telephone 
conversation  with  Mr.  Gignilliat  of  the  Army  Center  for  Public  Works 
which  was  included  in  Appendix  C,  will  be  added  to  the  narrative  of  the 
report . 

u)  Comment  4;  for  the  purposes  of  this  study,  the  applicable  criteria 
was  examined  and  decided  upon  at  the  Interim  Review  meeting  will  remain 
as  the  basis  of  equipment  selection.  Reselection  of  slightly  larger 
equipment  will  not  be  perfoinned  as  it  does  not  impact  annual  energy  use. 
Impacts  are  limited  to  increases  in  construction  costs  only  where 
present  selections  (of  stock  sizes)  would  not  already  cover  the  greater 
demand. 

V)  Comment  5;  for  the  purposes  of  this  study,  the  applicable  criteria 
was  examined  and  decided  upon  at  the  Interim  Review  meeting  will  remain 
as  the  basis  of  energy  calculations.  The  78 is  a  valid  operating 
point  of  HVAC  equipment. 

w)  Comment  6;  the  narrative  will  indicate  that  replacement  or  salvage 
costs  are  not  applicable  as  the  life-cycle  analyses  of  the  study  match 
the  usable  lives  of  the  proposed  equipment  without  overlap  to  the  next 
cycle.  Existing  equipment  remains  in  use  for  winter  season  service. 

X)  Comment  7;  use  of  non-proprietary  to  achieve  the  proposed 
installations  will  be  verified. 

y)  Comment  8;  after  the  meeting,  a  telephone  conversation  between  Mr. 
Schram  of  EAC  and  Mr.  Goldgeier  of  the  Baltimore  District  clarified  the 
comment  as  a  request  for  additional  cross-references  between  the  summary 
sheets  of  the  calculations  and  the  listings  of  the  embedded  spreadsheet 
formulas,  any  supporting  data,  or  intermediate  conclusions  within  the 
calculations.  These  references  will  be  made. 

z)  Comment  9;  the  figure  of  1,910.6  kbtu/hr  does  include  the  80.0. 
kbtu/hr  demand  of  Building  249.  At  80.8  kbtu/hr  and  with  no  steam  press 
demands.  Building  249  "rides  the  fence"  for  being  included  in  a  semi¬ 
central  distribution  only  because  of  its  location  relative  to  the  other 
buildings.  The  intent  is  to  remove  Building  249  from  the  system.  This 
will  be  coordinated. 

aa)  Comment  10;  in  developing  prospective  models  for  water  use 
patterns,  several  sources  were  referred  to.  These  references  will 
remain  in  the  calculations  as  they  are  important  in  collaborating 
estimates  of  existing  building  use  with  central  plant  steam  production, 
thus  justifying  savings  calculations  and  energy  use  patterns.  All 
proposed  installations  are  based  on  the  Army  technical  manuals  (and 
National  Standard  Plumbing  Code)  discussed  previously.  No  changes  are 
needed.  (Incidently,  energy  use  patterns  are  beyond  the  scope  of  the 
Standard  Plumbing  Code.) 

ab)  Comment  11;  ECIP  Guidance  of  10  Jan  94  was  released  after  the 
submission  of  this  study  —  December  1993.  Unless  SIR  criteria  are 
significantly  different,  criteria  as  referenced  will  remain  effective. 
Metric  units  are  not  in  the  scope  of  work  for  preparation  of  this  study. 

ac)  Comment  12;  projects  need  to  be  assessed  in  complete  form  only. 
Individual  buildings  cannot  be  constructed  because  this  does  not  allow  a 
central  plant  shut-down,  thus  individual  SIR'S  are  not  valid. 

ad)  Comment  13;  notation  as  an  "ECIP"  project  will  be  added  to  the 
title  blocks  of  the  1391  form. 


3.  Mr.  Rice  may  forward  additional  comments  pertaining  to  the  Executive 
Summary  for  purposes  of  the  presentation  of  the  final  report.  Mr.  Hawk 
will  also  verify  items  or  topics  to  be  highlighted  during  the 
presentation. 

4.  Mr.  Gibson  will  examine  the  1391  project  implementation  forms  more 
closely  and  coordinate  with  EAC  any  changes  that  should  be  made  for 
successful  processing  after  the  final  submission. 

5.  "Central  Steam  Plant  Summer  Shut-Down  Feasibility  Study"  will  be  added 
to  the  cover  sheets  of  the  report. 

6.  With  the  inclusion  of  the  above  comments,  the  next  submittal  will  be  the 
Final  Submission  and  will  be  distributed  to  the  appropriate  agencies  by 
15  March  1994.  This  submission  date  is  based  on  timely  correspondence 
to  the  items  cited  in  paragraphs  2.b,  2.1,  3,  and  4  above. 

7.  The  meeting  was  adjourned  at  12:30  pm. 


Prepared  by  K.  Schram 


cc:  meeting  attendees 

Mr.  Battaglia,  CESAM-EN-CM 
cc,  pm  (internal  files) 
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0  &  M  Costs  of  Proposed  Individual  Bollars/Water  Heaters 

RE:  Suirmer  Steam  Study 
Ft,  Myer,  VA 
ZAC  Proj.  No.  92002.0C 


PROPOSED  EQUIPMENT; 


DOMESTIC  HOT 

WATER  HEATERS: (Nat  Gas  W  Powered  Burner) 

Bldg.  No. 

Energy  Requirement 
(kBTU/lir) 

Storage 

(gals) 

Recovery 

(GPH) 

Operational 

Visits 

Off-Season 

Overhaul 

249 

80,8  . 

141 

161.5 

1 /month 

l/yr 

402 

545.6  ' 

952 

1,091.3 

l/meath 

405 

31.1 

53 

■i;636.9 

1 /month 

l/yr 

407 

173.3 

267 

346.7 

1 /month 

l/yr 

411 

54.2 

173 

108.3 

l/manch 

l/yr 

416 

288.1 

503 

576.2 

1 /month 

l/yr 

423 

180,0 

360 

360 

1 /month 

l/yr 

450 

131.9 

422 

263.9 

1 /month 

l/yr 

469 

288.1 

250 

250 

1 /month 

l/yr 

LOW  PRESSURE  STEAM  BOILERS  (  Nat  Gas  Fired') : 


Bldg.  No. 

Energy  Requirement 
(kBTU/hr) 

Operational 

Visits 

Boiler  Water  Off-Season 
Treatment  Overhaul 

400 

583.7 

I /week 

3 /week 

l/yr 

403 

818.5 

1 /week 

3 /week 

l/yr 

404 

3,478,2 

1/week 

3 / week 

l/yr 

406 

818.5 

1/week 

3 /week 

l/yr 

501 

2,000.0 

1 /week 

3 /week 

l/yr 

525 

1,708.3 

1/week 

3 /week 

l/yr 

HIGH  PRESSURE 

:  STEAM  BOILERS  (Nat 

Gas  Fired) ; 

Bldg.  No. 

Energy  Requirement 
(kBTU/hr) 

Operational 

Visits 

Boiler  Wtr  Off-Season 
Treatment  Overhaul 

Boiler 

Inspec 

246 

597.7 

l/-day 

3 /week 

l/yr 

2/yr 

247 

227.0 

1/day 

3 /week 

l/yr 

2/yr 

248  . 

394.7 

1/day 

3 / week 

l/yr 

2/yr 

250 

248.1 

1/day 

3 /week 

l/yr 

2/yr 

251 

362.3 

1/day 

3 /week 

l/yr 

2/yT 

410 

220.0 

1/day 

3 /week 

l/yr 

2/yT 

la/ao 


AiNMl  tiN 


ifij  aU4 


a 


BASIS  FOR  ESTIMATE i 

1.  Operational  period  for  the  utilization  of  proposed  individual  boilers/water 
heaters  are  based  on  six  (6)  months  per  year  (May  -  Oct) « 

2.  0  &  M  manpower  requirements  enunciated  are  based  on  projections  provided  by 
the  Ft.  Myer  Heating  Shop  (Mr.  Wm.  A.  WOLFE,  Foreman).  Fort  Myer  requirements 
meet  or  exceed  requirements  prescribed  in  AR420-49. 

3.  Shop  manhour  cost  are  FY  "93  data. 

4.  Other  cost  figures  are  based  on  FY  "93  data  or  from  quotations  from  local 
Vendors. 


BASIS  FOR  caSOULATIONS ; 


1.  Operational  Visits: 

2.  Seasonal  Overhaul  : 

3^. .  ;Watst  .Treatment  : 

4.  Boiler  Inspection  : 

5.  Material  Costs; 


.5  manhour  per  visit 

8  manhours  for  boiler  size  up  to  1,000  kBTU/hr, 

12  manhours  for  boiler  size  1,000  -  5,000  kBTU/hr. 

.5  hr.  per  visit  X  3/week  *  1.5  hrs.  per  week 

(Includes:  Draw  sample  and  test,  fill  chemical  tack, 
operational  check  of  automatic  feeder  equip.,  etc.) 

"Cold"  and  "Hot"  inspections  on  Hi  Press.  Steam  Boilers 
by  approved  and  recognized  Insurance  Company . 

$265.00  eal  for  "Cold".  $251.00  ea.  for  "Hot"  =  $516.0 


a.  Parts  and  materials  associated  with  performing  routine  PM  functions 
and  annual  overhaul  (lubricants,  filters,  gaskets,  etc.): 


(1)  Dorn.  Hot  Wtr  Heaters  w/  powered  burners: 

(2)  Low  Press.  Steam  Boilers  (forced  draft): 

(3)  Hi  Press.  Steam  Boilers  (forced  draft)  : 


$10,00/yr. 

$40.00/yr 

$60.00/yr 


6.  Chemicals  Cost  for  Boiler  Water  Treatment: 

Projected  costs  were  derived  through  consultations  w/  Mr.  Dave  VODVARKA  of 
NUTMEG  Technology  Inc.,  New  Haven,  Connecticut  who  is  currently  providing 
Boiler  Water  Treatment  services  for  Ft.  Myer. 

..7.  Hourly  man-hour  cost  for  Ft.  Myer  Heat  Shop:  $24.76  per  hour. 


0  &  M  COST  CALCULATIONS  WORKSHEET 


DOMESTIC  HOT  WATER  TTKATERS;  '(9  ea.)' 

Operational  Visits:  Annual  Coat 

.5  hr  ea.  X  l/mo  X  6  mos  =  3  hrs/yr  ea.  X  9  “  27  hrs/yr  X  $24.76*  $  668.52 

Off-season  Overhaul; 

2  hrs  ea.  X  1/yr.  =  2  hrs/yr  ea.  X  9  =  18  hrs/yr  X  $24.76  - -  445.68 

PM  Materials  Cost: 

$l0.00/yr  ea.  X  9 - -  90.00 


LOW  PRESS.  STEAM  BOILERS:  (  6  ea.  ) 

Operational  Visits; 

.5  hr.  ea  X  1/wk  X  .26  wks  =  13  hrs/yr  ea.  X  6  =  78  hrs/yr  X  24.76=  1,931.28 
Off-season  Overhaul; 

6  hrs.  ea  X  l/yr  *  6  hrs/yr  ea.  X  6  =  36  hrs/yr  X  $24.76  -  =  891.36 

Boiler  Water  Treatment: 

.5  hr/visit  X  3/wk  =  1,5  hrs  ea.  X  26  wks  =  39  hrs/yr  ea  X  6  - 

234  hrs/yr  X  $24,76 -  =  5,793.84 

FM  Materials  Cost: 

$40.Q0/yT.  ea.  X  6  - -  240.00 

HIGH  PRESS.  STEAM  BOILERS:  (  6  ea.  ) 

Operational  Visits: 

.5  hr  ea.  X  1/day  X  125  days  =  62,5  hr/yr  ea.  X  6  ®  375  hrs/yr  X 


$24.76  — =  9,285.00 

Off-season  Overhaul; 

6  hrs  ea.  X  1/yr  =  6  hrs/yr  ea.  X  6  «  36  hrs/yr  X  $24.76  — — —  *  891.36 

Boiler  Water  Treartment: 

.5  hr/visit  X  3/wk  =1.5  hrs  ea.  X  26  wks  =  39  hrs/yr  ea,  X  6  = 

234  hrs/yr  X  $24.76  — =  5,793.84 

PM  Materials  Cost: 

$60'.00/yT  ea.  X  6  - -  360.00 

Boiler  Inspection  (semi-annual); 

$516.00/yr  ea.  X  6  — - -  3,096.00 

-“Chemicals  for  Water  Treatment: 

Vendor  estimated  annual  requirement  for  12  Steam  Boilers:  =  _ 

TOTAL  MAN-HOURS!  =  1.038  TOTAL  0  &  M  COSTS;  .  $ 

One-cime  Water  Treatment  Equipment  setup  cost  for  12  Steam  Boilers: 

(Tanks,  feeder  pumps,  etc.)  VENDOR  QUOTE: 


ESTIMATED  B 


'crn-nn  tt  /• 


FRED  K.  OSHIMA  (703)  696-3804 


0  &  M  COST  CALCULATIONS  WOEKSHEET 


DOMESTIC  HOT  WATER.  ftraterS;  '(9  ea.)’ 

Operaclonal  Visits:  Annual  Cost 

.5  hr  ea.  Z  l/mo  X  6  mos  =  3  hrs/yr  ea.  X  9  =•  27  brs/yr  X  $24.76»  $  668.52 

Off-season  Overhaul: 

2  hrs  ea.  X  l/yr.  =  2  hrs/yr  ea.  X  9  =  18  hrs/yr  X  $24.76  -- —  *  445.68 

PM  Materials  Cost: 

$l0.00/yr  ea.  X  9 - -  90.00 

LOW  PRESS.  STEAM  BOILERS:  (  6  ea.  ) 

Operational  Visits; 

.5  hr.  ea  X  1/wk  X  26  wks  =  13  hrs/yr  ea.  X  6  =  78  hrs/yr  X  24.76-  1,931.28 
Off-season  Overhaul: 


6  hrs.  ea  X  1/yr  »  6  hrs/yr  ea.  X  6  =  36  hrs/yr  X  $24.76  - -  391.36 

Boiler  Water  Treatment: 

.5  hr/visit  X  3/wk  =  1.5  hrs  ea.  X  26  wks  -  39  hrs/yr  ea  2  6  ■ 

234  hrs/yr  2  $24.76 -  =  5,793.84 

PM  Materials  Coat: 

$40.Q0/yr.  ea.  X  6 - -  240.00 


HIGH  PRESS.  STEAM  BOILERS:  C  6  ea.  ) 

Operational  Visits: 

.5  hr  ea.  X  1/day  X  125  days  =  62.5  hr/yr  ea.  X  6  =  375  hrs/yr  X 

$24.76  —  9,285.00 

Off-season  Overhaul; 

6  hrs  ea.  X  1/yr  *  6  hrs/yr  ea.  X  6  ■  36  hrs/yr  X  $24.76  - - —  *  891,36 

Boiler  Water  Treartment: 

.5  hr/vislt  X  3/wk  »  1.5  hrs  ea.  X  26  wks  *  39  hrs/yr  ea,  X  6  » 

234  hrs/yr  2  $24.76  — ^  5,793.84 


PM  Materials  Cost: 

$60'.00/yT  ea.  X  6  - — — - —  , — -  - -  a  360.00 

Boiler  Inspection  (semi-annual): 

$Sl6.00/yr  ea.  X  6  - -  3,096.00 

—Chemicals  for  Water  Treatment: 

Vendor  estimated  annual  requirement  for  12  Steam  Boilers:  =  7,346.00 ' 

TOTAL  MAN-HOURS:  =  1.038  TOTAL  0  &  M  COSTS;  .  $  36,832.88 

One-time  Water  Treatment  Equipment  setup  cost  for  12  Steam  Boilers: 

(Tanks,  feeder  pumps,  etc.)  VENDOR  QUOTE:  .  $  6,528.00^ 


ESTIMATED  - 

feed  K.  OSHIMA  (703)  696-3804 

P£fL  COHV&iS,a.rtOH  WiTH-  I9NOW3,  Z’'3£>PN1. 


FAX  IHANSMITTAI. 


TO:  U.S.  Army;  MDW,  DPW;  Ft.  Myer,  VA 

~Mr.  RicFiard  Rice-  703-696-3804 

ATTN:  /Mr.  Fred  Oshima,  703-696-3814:?^ 

CLIENT  PROJ.  NO.  DACA  31-89-C-0198 

FAX  NO.  703-696-  6^22. _ 


Gentlemen; 


DATE-:  September  23,  1993 

RE:  Suinmer  Steam  Shut  Down  Study 

Fort  Myer,  Virginia _ _ 

EAC  PROJECT  NO,  92002. 00 _ _ 


We  are  sending  you  the  following  items  consisting  of  5  pages  including  cover 
sheet. 


Hard  copy  to  be  sent: 


DESCRIPTION 


1.  Revised  calculations  of  domestic  hot  water  reguirements  and  total 

_ demand  (output  capacity  requirements)  for  new  boilers/water  heaters. _ 

2.  Guidance  for  operational  visits  by  rovina  personnel  to  individual  boilers  _ 


from  AR  420-49  Update. 


remarks  We  are  requesting  your  assistance  in  determining  the  anticipated  needs 
for  operating  and  maintaining  the  local  boilers  and  water  heaters. _ 


We  are  looking  for  manhours  and  costs  of  all  labor  and  materials . 


Consider  all  costs  of  seasonal  start-up  and  shut-down,  water  treatment 


visits,  adjustments,  emergency  calls,  etc.;  based 


on  your  experiences  at  the  base. _ ^ _ _ _ 

After  YOU  have  had  time  to  determine  some  appropriate  costs,  we  would^  lik^ 


to  meet  with  you  again  to  discuss  the  figures  and  any  < 


have. 


Your  help  is  greatly  aporeciated. 


If  you  do  not  receive  the  required  number  of  pages,  please  contact  sender  at  (703) 
978-0923. 


SENDER 


Ken  Schram 


Equipment  Requirements:  Domestic  Hot  Water  &  Steam 


& 


s  s 


a 


CS 


Grand  Total  (Equipment  Capacities)  =  13,010.6 


Domestic  Hot  Water  Requirements 


O 
o  o 


-  Enterini'  Water  Temperature  (degrees  Fahrenheit)  = 

-  Hot  Water  Supply  Temperature  (degrees  Fahrenheit)  = 


2-7  p»rtpnn*t  rt<|uir*iMtitt«fovin9  op*f*tten 

bote  ind  hettin*  ptet  opailion.  Qu-^  tad  oU-Hte 
tea  should  be  equipite  with  .utamatB  controU  uid  to* 

Ltfc  .ud  sefoy  de.ic=.  us  the  extte  fleeestey  “ 

oum  operation*;  surveUJanc*.  3ucb  plants  should  be  equipped 

with  wrveilUncf  •qmpraent  for  monitoring  o^mtion*  it  »o«* 
(rally  manned  location  to  lha  wtint  fciaibie/pricucal.  Aadtble 

and  vbuai  alann*  may  b*  Ui«d  wh«« 

k  Partonnei  uied  for  operational  viaia  will  be  oertinco  p»r» 
agraph  2-6b..  Gperaticnal  vigitt  will  M  of  tbe  dnratioa  ' 

SSm  a  complete  cycle  of  operation  and  j^oirn  the  - 

ooeratof  preveative  maiatananceeiLaaki,  iauity  opera^,  and  «y 
Sm«i  Mu«s  will  be  reported  (corTeo,tcd  if  pcible)  mnao^- 
aicly^and  made  a  matter  of  record  at  the  tunc  of  ''“J; 
eraiort-will  not  leave  heating  equipmMt  m  “ 
failms  twndixion  until  the  aiiuadon  ii  under  the  «ai^  a/  the  ap¬ 
propriate  repair  ihop,  or  haa  been  operator  correeted. 
c  Frequency  of  operational  and  preventive  ^t^et  V!«» 

I  in  ie  wSdle?  automatic  gai  and  Ught  (No. 
raatur  of  local  judgment  baaed  on  the  cnticahty  of  acrvlce.  aopi^ 
Itication  of  the  equipment,  and  the  extent  of  monitormg  as  c^troi 
ISSl  ail  ^  S^cy  of  toniuied  vialta  wlU  be  baaed  cm 
Ifielui^riilance  required  to  cnaure  that  tlaaiing  systamii  ire  operl- 

tionai  and  aaft  wben  they  am  needed. 

d,  Viiita  by  roving  operaton  will  be  iwrdad  by  a  watcinnatt’a 
dock  or  other  poaidve  cnceai.  and  individual  plant  logs  will  be 
kept  to  record  preventive  maintanaace  ami  emergency  lituatione 

and  faiJursa. 

2-a.  Bollwr  and  heating  plant  oporatlon-conainnt 

attsndano*  ^  ^ 

0.  The  extent  of  conatant  attendance  in  larger  central  steam 
boUer  and  high  temperamw  water  lystena,  and  the  larger  auto¬ 
matic  commercial  buUdins  type  ayatama,  n  a  matter  oflocal  judg- 
meat  baaed  on  lha  individual  plant  circumsiancea.  Cntena  for 
stadtng  should  be  baaed  on  the  enticality  of  hnvice;  riac  and  com- 
pleaity  of  the  equipment;  extent  of  the  maintenance  rcsponaimlay 
required  by  opentort;  whethar  ‘‘in  pjwt-  Twmtenance  is  u^ 
the  availability  of  local  shop  luppoft;  and  plant  location.  The  criti* 
cai  factors  in  determining  itafflng  requirements  muat  be  the  s^e. 
eflleieat.  reliable,  and  environmentally  compatible  operauoo  of  the 

equipment  when  its  ua«  is  required.  ^ 

h  Table  2-1  provides  guidance  for  Grequency  ot  opesran^  vis¬ 
its  .^Of  sniallef  heating  pianti  and  suggested  staffing  for  the  lar^ 
central  hendng  and  boiler  plants.  Persennei  requiremcatt  for  the 
ixafflng  of  energy  monitoring  and  controi  systems  as  they  relale  U5 
boiler  plants  and  heating  systems  must  be  conmumt  with  the  op¬ 
erating  and  UM  ftuaoti  and  cridcal  nature  of  the  equipmrat  m  d^ 
ciUMd  in  ll»  pnclm*  p»n.gi.l.;».  Cntedonti™  »h^ 
liven  to  any  local  or  State  besting  or  power  pisnx  staffing  gi^ 
Le.  which  may  be  appUenbie,  eap«naily  if  in  conjuixcaon  with 
operator  cenfficalioa  and  environmental  requirementa. 
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ic,ngineenng 

Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


October  26,  1993 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.O.  Box  1715 

Baltimore,  Maryland  21203 
Attention:  Mr-  James  Hawk  (CENAB-EN-D) 


Re:  Summer  Steam  Shut  Down  Study 

Fort  Myer,  Virginia 
A/E  Contract  No:  DACA  31-89-C-0198 
EAC  Project  No:  92002.00 


Gentlemen: 


Discussion  during  the  interim  review  meeting  stressed  the  importance  of^  making 
good  assumptions  of  the  operation  and  maintenance  costs  associated  with  the 
proposed  alternatives.  At  that  meeting,  it  was  established  that  we  would  provide 
the  Ft.  Myer  O&M  office  with  capacities  and  pertinent  data  of  proposed  equipment. 
From  this  data,  the  Ft.  Myer  O&M  office  would  develop  anticipated  service 
requirements,  and  costs,  based  on  their  experiences  of  daily  operations. 


We  have  recalculated  equipment  capacities  and  sent  the  data  to  Ft.  Myer  on 
September  23,  1993.  Due  to  personnel  changes  and  restructuring  in  the  Operations 
and  Maintenance  Division  at  Ft.  Myer,  the  anticipated  operating  requirements  and 
costs  to  be  included  in  this  study  have  not  been  determined. 

At  the  review  meeting,  the  date  for  the  next  submission  of  the  study  was  set  for 
October  30,  1993.  In  order  to  incorporate  the  data  being  developed  by  Ft.  Myer, 
we  are  requesting  that  the  next  submission  be  delayed  to  a  date  14  days  after 
these  operating  costs  have  been  calculated  and  agreed  upon. 


Thank  you  for  your  help  in  this  matter. 


Sincerely  yours. 


ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 


Virender  Puri^  P.E- 
President 


vp:  ks 


cc:  cc,  pm 

92002\letter3V  102693 


Engi.  .ering  Applications  Consult!  s,  P.C, 

9004-a  C/ownwood  Cw  Surlce,  Virginia  2201 5-i  873;  Phone  (703)  97a-0923;  FAX;  (703)  373-7331 


isLZPHoiiB  coNTsasaixoM  sc2<Maar 


eac^nnsVtdefbiia 


Engineering  Applications  Consulta.  *s,  P.C. 

9004-a  Crownwood  Burke,  Virginia  22015-1679;  Phone  (703)  973-0923;  FAX:  (703)  978-73^ 


T2L2PH0NE  CONVERSATION  SXJMMAKT 

Project:  ^’rsrAkr^  SHtrrc:OU^f^  — 

Project  HO.:  3J- SAC  Project:  Ho. ;  92.007..00 

From:  Sc-MUnt^  Telephone:  70Z-97^-Of23  Date:  9~Z-93 

To:  Uas/k  ^/^A/ft-L/AT  Telephone:  70 3 -7e><t - / S'4S  Time:  2. -OO lOffi 

D  i3CUS3  ion :  _ ^ _  ■  -  ■  - - 


eacfomisVteietooe 


ROUTING  AND  TRANSMITTAL  SLIP 

TO:  (Name,  office  symbol,  room  number, 
building,  Agency/Post) 


^zooz.oo 

Date  ^ 

t3 

I  Initials  I  Date 


~  faaj^  -S  Cs^c/A^r 

3.  l/A  -Z-7-0/^ _ 


3. 

i  Action 

— 

File 

Note  and  Return 

Approval 

For  Clearance 

X 

Per  Conversation 

As  Requested 

For  Correction 

Prepare  Reply 

Circulate  ! 

For  Your  Information 

See  Me 

Comment 

Investigate 

Signature 

Coordination 

Justify 

_ 

arc  ey^ccrr/’H^r^'^  A^n-^ 


-7seP^s 


(7iPi)  dfi-5SJ‘y 


ss:  , 

DO  NOT  use  this  form  as  a  RECORD  of  approvals,  concurrences,  disposals, 
clearances,  and  similar  actions _ 

FROM; r/Vame.  ora.  svmboL  Aaency/Post)  I  No. — Bldg. 


FROM:(/Vame,  org.  symdo/,  >4gency/PosO  I  Room  No. - 

Phone  No. 


5041-102 

GPO  ;  1987  0  -  170-636 


OPTIONAL  FORM  41  (Rev.  7-76) 

Prtscribed  by  GSA 
FPMR(41  CFR)  101-1 1,206. 


Engii.-ering  Applications  Consults,  .s,  P.C. 


9004-B  Cfownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAii; 

MEETING  REPORT 

Pro-iec-ti  Steam  Shut  Down  Study ^  Fort  Myer /.  VirQinia 

(703)  978-7331 

Contract 

/rliont  Pro-iect<  No.:  DACA  31-89-C-019a  EAC  Proiect 

No.:  92002.00 

Place: 

Buildino  308,  Fort  Mver,  Virqinia 

Date:  11-24-92 

Purpose: 

Discuss  comments  from  the  Interim 

Submittal  of  the  Study 

Person(s) 

1  Present 

Code/Designation 

Firm /Agency 

Telephone 

Mr.  James  Hawk 

Proiect  Manaaer 

410-962-6704 

Mr.  Raloh  Gibson 

Sneroy  Coordinator 

DCSEH 

202-475-0919 

Mr.  Richard  Rice 

Chief  0  a  M 

DPW  fFt.  Mver) 

703-696-3804 

Mr.  Fred 

Oshima 

0  &  M 

DPW  (Ft.  Mver) 

703-696-3814 

Mr.  Virender  Puri 

A/E  Proiect  Manaaer 

EAC 

703-978-0923 

Mr.  Ken  Schram 

Snaineer 

EAC 

703-978-0923 

1.  The  meeting  commenced  at  10:15  am.  Mr.  Richard  Rice's  telephone  number 
will  be  (202)  475-1880  after  26  September  1993. 

2,  The  responses  to  all  comments  received  from  the  various  agencies  were 
read  and  discussed.  A  copy  of  these  responses  is  attached  for  reference 
to  these  minutes  of  the  meeting.  Comments  that  had  significant 
discussion  or  will  receive  action  other  than  as  indicated  on  the 
attached  sheets  are  as  follows: 

Code  CESAM-EN-CM: 


a)  Comment  4;  the  study  will  be  referred  to  as  "conducted  in  support  of 
the  National  Energy  Conservation  Policy  ..."  rather  than  "funded  under 
the  National  Energy  Conservation  Policy  — " . 

b)  Comment  7;  regarding  fuel  rates,  Ft.  McNair's  rate  for  interruptible 
natural  gas  is  currently  higher  than  Ft.  Myer’s  because  of  the  use  of 
No.  2  fuel  oil  as  a  back-up,  rather  than  a  less  refined  and  less 
expensive  heavier  oil.  Washington  Gas  has  not  increased  the  rate  for 
Ft.  Myer  although  the  base  has  switched  to  No.  2  oil  as  a  back-up.  It 
is  anticipated  that  there  will  be  a  substantial  rate  increase 
(approximately  10  cents  per  therm  or  almost  25%) in  the  near  future.  EAC 
shall  contact  Bob  Hennessee  at  Ft.'  Myer  and  receive  a  value  for  the 
anticipated  rate  within  10  days. 

All  required  operational  needs  for  the  proposed  boiler  systems  will  be 
discussed  with  the  Ft.  Myer  O  &  M  Division.  The  refined  estimate  of 
these  needs  will  be  included  in  the  calculations. 

c)  Comment  9;  the  indoor  conditions  will  be  set  to  78'’F/50%  RH. 

d)  Comment  12;  EAC  shall  contact  Mr.  Hank  Gignilliat  (703-704-1545)  at 
the  Center  for  Public  Works  to  obtain  any  changes  to  the  ECIP  Criteria 
since  the  14  November  92  issue. 

e)  Comment  13;  the  assumption  is  valid. 

f)  Comment  15;  reportedly.  Building  405  has  only  restrooms  and  a 
"kitchenette".  The  energy  use  calculations  should  be  based  on  water 
temperatures  that  are  in  accordance  with  regulation  11-27.  The  1989 
version  of  this  regulation  provides  for  95 “F  hot  water  for  personal 


hygiene.  Fred  hima  will  obtain  the  current  v  ion  of  this  document 
and  provide  EAC  with  the  current  information  wit..in  10  days. 

g)  Comment  20;  to  expedite  the  making  of  good  operation  and  maintenance 
assumptions  for  the  proposed  alternatives,  within  10  days  EAC  shall  send 
a  listing  of  the  proposed  equipment  to  be  installed  under  each 
alternative  to  Mr.  Rice.  Following,  a  meeting  between  EAC  and  DPW  shall 
be  scheduled  to  discuss  these  O  &  M  needs  and  costs  (materials  &  labor) 
in  detail. 

Code  CENAB-SN-D; 

h)  Comment  3;  the  indoor  conditions  will  be  set  to  78'*F/50%  RH. 

i)  Comment  7;  see  discussion  of  item  2.f)  above. 

j)  Comment  8;  temperatures  will  be  adjusted  in  accordance  with 
regulation  11-27.  See  discussion  of  item  2.f)  above.  Provisions  for 
point -of— use  temperature  boosting  will  be  included  in  the  calculations. 

k)  Comment  10;  the  paragraph  on  page  35  "Other  Steam  Uses"  describing 
the  operation  of  food  service  equipment  will  be  elaborated. 

l)  Comment  12;  the  uses  of  Building  469  will  verified  with  a  limited 
survey.  Water  temperatures  will  be  adjusted  for  the  determined  uses  of 
the  building.  Limited  surveys  will  also  be  performed  on  Buildings  403, 
405,  410,  416,  and  452  to  establish  more  accurate  models.  This  survey 
work  will  be  coordinated  through  Fred  Oshima.  Mr.  Oshima  will  obtain  a 
listing  of  the  appropriate  contact  personnel  at  each  building. 

m)  Comment  14;  additional  costs  for  repair  of  the  distribution  system 
due  to  excessive  downtime  will  be  deleted. 

n)  Comment  18;  a  statement  will  be  added  to  the  narrative  explaining 
that  the  point— of— use  loss  of  steam  from  the  system  is  essentially  zero 
and  that  the  costs  for  make-up  water  will  be  nearly  zero  for  the  local 
boiler  alternatives . 

o)  Comment  23;  Cost  Engineering  will  not  be  required  to  review  the 
estimates  as  they  are  of  a  "study”  nature  and  without  detailed 
construction  drawings.  The  basis  for  the  cost  estimates  will  be  stated. 

Code  ANMY-ENO; 

p)  Comment  2;  see  discussion  of  item  2.b)  above. 

Code  ANMY-SNE-D; 


q)  Comment  la;  see  discussion  of  item  2.1)  above. 

r)  Comment  lb;  see  discussion  of  , item  2.f)  above. 

s)  Comment  2;  from  the  above  discussions,  specifically  item  2.1),  the 
next  submittal  will  include  all  of  the  mentioned  changes  and  shall 
constitute  a  pre-final  (95%)  submittal. 

t)  Comment  3;  only  the  alternatives  covered  in  the  interim  submittal 
will  be  analyzed  further. 

3-  The  next  submittal  shall  be  the  Pre-Final  (95%)  and  shall  be  distributed 
to  the  appropriate  agencies  by  30  October  1993. 

4.  The  meeting  was  adjourned  at  12:45  pm. 


Prepared  by  K.  Schram 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


August  12 f  1993 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.O.  Box  1715 

Baltimore,  Maryland  21203 

Attention;  Mr.  James  Hawk  (CENAB-EN-D) 


Re:  Summer  Steam  Shut  Down  Study 

Fort  Myer ,  Virginia 

A/E  Contract  No:  DACA  3 1~a9-C‘-0198 
EAC  Project  No:  92002.00 

Gent lemen : 

We  have  responded  to  ail  comments  received  pertaining  to  the  Interim  Submittal 
of  the  above  referenced  project.  Some  of  these  comments  express  needs,  which  if 
were  to  be  met,  would  require  changes  in  the  scope  of  work  for  the  study. 
Therefore,  to  thoroughly  discuss  the  needs  of  the  users,  and  to  deteinnine  the 
direction  to  proceed  for  the  final  submittal  ,  we  feel  that  an  interim  review 
meeting  is  necessary. 

To  avoid  any  further  delay  in  the  completion  of  this  study,  we  are  requesting 
that  the  interim  review  meeting  be  scheduled  for  Wednesday,  25  August  1993. 

Please  confirm  that  this  schedule  is  acceptable  to  all  concerned  parties.  Thank 
you  for  your  help  in  this  matter. 

Sincerely  yours, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 

Kenneth  Schram,  P.E. 

Project  Manager 


cc :  cc,  pm 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


August  10,  1993 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.O.  Box  1715 

Baltimore,  Maryland  21203 

Attention:  Mr.  James  Hawk  (CENAB-EN-D) 


Re:  Sbeam  Shut  Down  Study 

rorr  .'iyer,  Virginia 

A/E  Contract:  No:  DACA  3 1^89—C-0 198 
EAC  Project  No:  92002.00 


Gentlemen : 


■The  foliowirg  are  our  responses  ..to*  additional  .comments  received  from  CESAM-EN-CM 
by  Mr-.  Battaglia,'  regard.ing.  the. .interim  submit.tai  of  the  above  referenced 
project-  -These  -responses*  are-'. open  for  discussion,  and  we  hope  that  you  call  us 
tcj  discuss  .thefii. 

S  me  era  ly*  yours  , 

ENGINEERING  APPLI'CATIONS  CONSULTANTS ,  P.C. 


Kenneth  Schram,  P.E. 
Project  Manager 

Enclosures 


cc:  cc,  pm 


Page  1  of  3 

Responses  to  Review  Comments: 

Summer  Steam  Shut  Down  Study,  Fort  Myer ,  Virginia,  Interim  Submission 


Comment  No.  Location  Comment  and  Response 

Code  CESAM-EN-CM 

1  "  General  Comment:  Page  1  &  2  comments  refer  to  Vol  I;  page  3 

comments  refer  to  Vol  II. 

Response:  -  -  -  - 

2  General  Comment:  Study  appears  to  be  on  the  right  track. 

Areas  with  room  for  improvement  are  listed  below. 


3 


4 


5 


6 


7 


Response:  -  -  -  - 

Contents  Comment:  Table  of  Contents  should  list  contents  of 

both  volumes. 

Response:  Will  comply. 

Vol  1,  1  Comment:  3rd  par;  The  study  is  not  funded  under 

NECPA.  Recommend  not  mentioning  the  funding  source. 

Response:  Funding  source  for  the  study  will  be 

omitted . 

General  Comment:  Define  the  abbreviation  '*MBTU”,  as  used  in 

the  report.  Normally  MBTU  means  1  million  BTU; 
however  in  this  report  it  appears  to  be  used  as  1 
thousand  BTU. 

Response:  The  intention  for  MBTU  is  for  1  million 

BTU.  All  instances  will  be  verified- 

Vol  1,  4  Comment:  Provide  title  for  table  at  bottom  of  page, 

and  include  the  non-energy  savings. 

Response:  Will  comply. 

Vol  1,  5&6  Comment:  Refinement  of  the  operations  and 

maintenance  cost  analysis  may  be  needed.  Recommend 
further  discussion  between  AE  and  Base  O&M  personnel 
regarding: 

a.  Current  fuel  prices 

b.  Factors  affecting  fuel  rates,  i.e.  interruptible 
service,  backup  fuels,  environmental  factors,  etc. 

c.  Tradeoffs  on  labor  costs  for  operation  and 
maintenance . 

Response:  Will  comply  to  substantiate  values  and 

refine  calculations. 


Comment:  Attached  is  AR  420-49,  22  Jun  90,  providing 

guidance  on  staffing  boiler  operations,  applicable  to 
recommendations  in  Comment  7. 


8 


General 


Page  2  of  3 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


Response:  The  document  has  been  read  and  basically 

provides  for  "as  appropriate"  staffing  and  visits  by 
operators.  The  needs  and  attendance  of  the  boilers 
will  be  discussed  with  Ft.  Myer  operating  personnel. 

Vol  1,  16  Comment:  Summer  indoor  conditions  should  be  7a®F, 

50%  RH  in  accordance  with  Army  regulations. 

Response:  Indoor  conditions  will  be  adjusted  to  be  in 

accordance  with  TM  5-810-1. 

Vol  1,  17  Comment:  Phrase  "as  required  by  the  gas  company 

might  be  reworded  to  "during  periods  of  curtailment”. 

Response:  Agreed  and  will  comply 

Vol  1,  17  Comment:  Be  certain  to  use  the  most  current  fuel 

rates  in  the  analysis  and  show  how  they  were  derived. 


Response:  Will  comply. 

Vol  1,  19  Comment:  Economic  life  and  discount  factors  should 

be  in  accordance  with  the  most  recent  (14  Nov  92)  ECIP 
criteria. 


Response:  As  noted  in  comment  18  below,  the  values 

used  are  correct.  The  document  reference  in  the  body 
of  the  text  needs  to  be  corrected  and  will  be. 

Vol  1,  33  Comment:  Assumption  for  air  conditioning  at  Bldg. 

403  should  be  verified  with  just  a  phone  call. 


Response:  Initially,  calls  were  made  but  the  answers 

were  still  unclear.  We  will  make  a  limited  survey  to 
determine  the  operation  of  the  equipment  installed. 

Vol  1,  35  Comment:  Paragraph  "Other  Steam  Uses”  at  Bldg.  404 

should  be  expanded  to  include  required  steam  pressure, 
use  of  booster  heaters  at  dishwashers,  and  if  steam 
comes  in  contact  with  food. 

Response:  Will  comply. 

Vol  1,  36  Comment:  If  there  is  no  kitchen  in  Bldg.  405  then 

domestic  hot  water  flow  is  probably  less  than  assumed. 
Please  verify. 


General 


General 


Summary 

Sheets 


Response:  Agreed.  This  will  be  verified  and  the 

calculations  adjusted  as  required. 

Comment:  Narrative  needs  discussion  of  the 

maintenance  aspects  of  the  existing  and  proposed 
systems . 

Response:  Will  comply. 

Comment:  The  following  comments  apply  to  Vol  II. 

Response :  - 

Comment:  LCCA  Summary  Sheets  are  in  accordance  with 

the  latest  ECIP  Guidance.  See  comment  12  above. 
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Response:  See  comment  12- 

19  Vol  2,  1/4  Comment:  Provide  more  details  regarding  materials, 

labor  and  contract  costs  for  existing  Operation, 
Maintenance  and  Repair  costs. 

Response:  Will  comply. 

20  Savings  Comment: 

a.  Provide  backup  for  labor  and  overhead  rates  on 
sheets  2  and  3  of  9.  Are  these  DEH  employees  or 
contractors. 

b.  Sheer  3  of  9,  refer  to  comment  3;  the  periodic 
monitoring  may  be  on  the  order  of  once  per  day  for 
some  boilers,  although  the  DEH  has  some  latitude  in 
this  matter. 

c.  Sheet  4  of  9,  maintenance  and  repair  of  existing 
distribution  system  due  to  excessive  downtime  may  be 
an  opportunity  to  perform  repairs  but  not  as  an  added 
cost  of  operating  the  system. 

d.  Sheet  5  of  9,  non-energy  savings  should  be  re¬ 
evaluated  regarding  using  plant  operators  during  the 
summer  for  system  repairs,  plant  maintenance  and  for 
other  tasks.  The  probable  allocation  of  their  time 
should  be  discussed  with  the  DEH, 


Responses : 

a.  Will  comply.  All  applicable  rates  will  be 
verified . 

b.  Anticipated  operating  schedules  will  be  discussed 
with  DEH  personnel. 

c.  Upon  review,  this  added  cost  will  be  deleted, 
however  some  time  will  be  allocated  to  the  operators 
for  system  repair  during  the  summer - 

d.  In  general,  all  non-energy  savings  figures  will  be 
closely  re-evaluated  and  substantiated- 
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i  mobile  district  project  review  comments 

•  L - - " 

I  To:  Jim  Hawk 

I  Baltimore  District,  CENAB-EN-OF 

I  Prod  act:  FYDB  Limited  Ena'rg'y  Stu“dy 
1  Location:  Fort  Mytr,  VA 

‘Typ*  of  Action;  interim  Submittal  Raviaw 
IITEM  I  DRAWING  NO.  |  COMMENTS 


Data:  27  Ju1  93 


Paga  1  of  3 


From:  (Section)  CESAM-EN-CM 

(Reviewer)  A.  Battaglia  20S-«9Q-2918 


lYaar: 

lFY-92 


Lina  Item  No. 


'.REVIEW  ACTIofr 


^R  PAR.  NO. 

Oensral  P.W  1  »  2  '  canrwnts  rat.i-  to  vol  I;  past  3 

coniwints  rafdr  to  Vol  II • 

Gflnaral  Ovarall,  tha  A£  appaara  to  be  on  the  right 

track  and  is  using  a  raaaonaPla  approacn  1n  the 
analysis  of  this  study.  Thera  may  be  some  room 
for  Improvement  In  some  areas  as  noted  below* 

Contents  The  Table  of  Contents  should  list  the  contanta 
of  both  volumee. 

Pg  1  era  par:  The  Study  Is  not  ijindfid  under  the 

NECPA;  it  is  not  nacaaary  to  mention  the 

funding.  The  rest  of  the  paragraph  is  correct. 


General  Define  the  symbol,  2?««^5btu  lHan^l 

report.  Normally  In  EEAP  studies  HBTU  means  i 

million  BTU;  It  looks  as  1f  you  may  be  using  It 

to  nprosent  1  thousand  BTU. 

pg  4  The  table  at  the  bottom  of  page  A  should  hsve  a 

^  title,  and  1t  should  Include  the  non-energy 

savings  mentioned  at  the  top  of  page  9* 

Pfl  5  i  6  The  AE  has  put  soma  thought  Into 

of  the  operations  and  maintenanca  costa  of  the 
existing  and  proposed  systams.  Soma  rafinemant 
of  this  analysis  may  be  necessary.  Recomniwnd 
some  additional  discussion  between  AE  and  Fort 
Myers  OsM  personnel  to  reach  a  mutual 
understanding  on: 

a.  Current  fuel  prices 

b.  Factors  which  could  affect  fuel  prices,  such 
aa,  interruptible  and  non~intarrult1ble  rates, 
backup  fuels,  environmental  factors,  etc. 

c.  Tradeoffs  on  the  cost  of  labor  for 
oporcitions  4nd 


V 


i;i7 :57AM  FROM  COE  MC  1  SAMIM-SM 


07-27-9i 


f  i.i : 


1 

i  PROJECT  REVIEW  COMMENTS  (Continuation  Sheet) 

1  » 

r  1 

Date:  27  Jul  93  |  Page  2  of  3  i 

1  * 

!  PpoCect  and  Location:  FY92  Limited  Energy  Study 

1  Fort  Myer,  VA 

FY-  {Section:  CSSAM-EN-CM  ! 

1  I 

1  • 

IITEM  j DRAWING  NO.  j  COMMENTS  1  REVIEW  ACTION  1 

:nq.  !0r  par,  no.  : - - - - - - 1 - — - ^ 

8.  Gineral 


I 

i 


9.  ?g  16 

10.  Pg  17 

11.  Pg  17 

12.  pg  19 


13.  Pg  33 

14.  Pg  36 

15.  Pg  38 


18.  General 


Attached  for  ycur  reference  13  an  excerpt  from 
Army  Regulation  420-49,  22  Jun  90,  "Heating, 
Energy  Selection  and  Puel  Storage, 
Distribution,  and  Dispensing  Systama".  Th1a  Afi 
provides  guidanca  on  staffing  for  boiler 
operations  and  should  be  applicable  to  the 
recommendations  of  Comment  7  above. 

Summer  Indoor  conditions  should  be  TS^F,  50* 
PH  in  accordance  with  Army  regulations. 

line  down  from  top  of  page:  The  phrase, 
"as  reaulred  by  the  gas  company"  might  be 
reworded  to,  "during  per lode  of  gas 
curtailment". 

It’s  OK  to  discuss  historical  fuel  rates,  but 
be  sure  to  use  the  most  current  value  in  your 
analysis;  and  show  how  it  was  derived. 

Regarding  Economic  Life  and  Discount  Factors, 
these  will  be  dictated  by  the  latast  ECIP 
Guidance,  which  la  dated  14  Nov  1992.  The 
date,  "Nov  88"  mentioned  In  par  5.5,  should 
be,  "Oct  92".  See  Comment  18  below. 

Regarding  the  assumption  for  air  conditioning 
in  Building  403;  This  asaurapt Ion  could  be 
verified  with  a  phone  call. 

Other  Steam  Ueaa  (for  the  dining  facility, 
a/404);  This  paragraph  could  use  some  more 
detail.  What  pressure  steam  la  required?  Are 
they  using  a  booster  water  heater  for  the 
dishwasher?  Does  ateam  come  Into  contact  with 
food? 

Building  406,  Domestic  Hot  Water;  If  there  Is 
no  Kitchen  In  the  Rec  Canter,  the  DHW  flow  Is 
probably  even  lees  then  assumed;  please 
verify. 

The  narrative  needs  a  discussion  of  the 
maintenance  aspects  of  the  existing  and 
proposed  systems. 


■*  11)7-27-95  ri7:'57AM  FROM  COE  MC ,  i  SAMIM-SM 


i  PROJECT  REVIEW  COMMENTS  (Continuation  Sheet) 

I 

Data;  27  Jul  93  1  Page  3  of  3 

;  Project  and  Location:  FY92  Limited  Energy  Study 
[  Fort  Myer,  VA 

1  _ — J 

[ITEM  ! DRAWING  NO.  !  COMMENTS  .REVIEW  ACTION  ; 

‘NO.  I  OR  PAR.  NO.  1  - -  ■  - - 

17.  Qan«ra1  Tha  following  commanta  appply  to  Vol  II. 


18.  LCCA 

Summary 

Shaats 


Tha  format  and  Uniform  Praaant  Worth  Olaoount 
Factors  usad  In  tha  LCCA  Summary  Shaats  ara 
In  accordanca  with  tha  lataat  ECIP  Quidanca. 
Saa  Comment  12  abova  for  Vol  I. 


!  ig.  1  of  4  Coats  of  -  E;<1st1ng  Boiler  Plant:  Coats  are 

shown  for  Plant  Maintenance  «  Sapalr,  Plant 
I  Operations  cost,  and  steam  Diatrlbutlon 
!  Maintenance  4  Repair.  Provide  more  detail  with 
I  regard  to  materials,  labor,  and  contract 
i  costs. 


Savings 


a.  Shaets  2  *  3  of  9:  Provide  some  backup  for 
tha  labor  rates  and  overhead  ratae  shown.  Are 
these  for  OEH  omployeea  or  contractors? 

b.  Sheet  5  of  9:  Refer  to  Comment  S  above  and 
to  the  excerpt  from  AR  420-49  furnished  with 
the  original  set  of  comments  dated  23  July. 
Tha  periodic  monitoring  may  be  on  the  order  of 
once  per  day  for  some  of  the  proposed  boilers^ 
el  though  the  OEH  ha*  soma  latitude  in  this 
matter. 

c.  Sheet  4  of  9:  With  regard  to  the  additional 
malntenanaca  and  repair  of  the  existing  steam 
distribution  system  due  to  excessive  downtime. 
I  would  view  this  more  as  an  opportunity  to 
perform  maintenance  during  the  summer 
shutdown;  so  1  would  not  treat  1t  as  a  annual 
cost  due  to  the  proposed  project. 

d.  Sheet  5  of  9;  The  total  non-energy  savings 
of  $373, SCO  may  need  some  additional  thought. 
When  the  central  steam  plant  Is  ahut  down  for 
the  sumner,  the  Army  still  has  to  pay  the 
operators.  Praaumebly,  they  will  spend  some  of 
their  time  on  0*M  of  the  summer  boilers;  but 
the  rest  of  the  time  they  ara  available  for 
other  tasks,  such  as  annual  maintenance  of  tha 
central  plant  and  distribution  system.  7hl8 
would  appear  to  be  a  savings.  As  mentioned  1n 
Comment  7  above,  this  deserves  some  add1 tonal 
discussion  between  the  AE  and  the  OEH. 
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TELECOPIER  TRANSMISSION  COVER  SHEET 


DATE: 


PLEASE  DELIVER  THE  FOUQWINQ  PAGES  TO: 


NAME: 


LOCATION. 


■:  Sl^lC 


TELECOPIER  NO: 


TELEPHONE  NO: 


TRANSMISSION  FROM: 


NAME: 


TELEPHONE  NO: 

TELECOPIER  NO;  14701  962-3680 


IF  THERE  HAS  BEEN  ANY  DIFFICULTY  IN  RECEIVING  THIS  TRANSMISSION,  OR  IF  YOU  DID  NOT  RECSIVL 
THE  ENTIRE  TRANSMISSION.  PLEASE  CALL  THE  SENDER  AS  SOON  AS  POSSIBLE. 


MOBILE  DISTRICT  PROJECT  REVISVI  COMMENTS 


Data;  23  Jul  93  I  Paga  1  of  2 


PJIffl  Hawk 

Baltimore  District,  cenab-SN-QF 

Project:  ^92  Limited  EnargyStudy 
Location:  Fort  Myer,  VA 


Typai  of  Action;  Interim  Submittal  Review 


IFrom:  (Section)  CSSAM-EN-CM  i 

I  (Reviewer)  A.  Battaglia  205-390-2618  i 


I  Year: 
:fy-92 


Line  Item  No.; 


COMMENTS 


REVIEW  ACTION 


5. 


Qaneral  To  data,  I  have  only  racalved  Vol  I;  hopefully 
I  will  rocalve  and  be  able  to  review  Vol  II 
before  comments  are  dua.  The  following  comments 
all  pertain  to  Vol  I. 

General  Overall,  the  AE  aopears  to  be  on  the  right 
track  and  Is  using  a  reasonable  approach  in  the 
analysis  of  this  study.  Thera  may  be  some  room 
for  improvement  in  some  areas  as  noted  below. 

Contents  The  Table  of  Contents  should  list  the  contents 
of  both  volumes. 

Pg  1  par:  The  study  Is  not  fundfi^  under  the 

NECPA;  It  Is  not  necasary  to  mention  the 
funding.  The  rest  of  the  paragraph  Is  correct. 


General 


PS  5  a  6 


Define  the  symbol,  "HBTU",  as  used  1n  the 
report.  Normally  1n  EEAP  studies  MSTU  means  1 
million  BTU;  it  looks  as  If  you  may  be  using  It 
to  represent  1  thousand  9TU. 

The  table  at  the  bottom  of  page  A  should  have  a 
title,  and  It  should  include  the  non-energy 
savings  mentioned  at  the  top  of  page  9. 

The  AE  has  put  some  thought  Into  the  analysis 
of  the  operations  and  maintenance  costs  of  the 
existing  and  proposed  systems.  Soma  refinement 
of  this  analysis  may  be  necaesary.  Racommmand 
additional  discussion  between  AE  and  Fort 
Myers  OtM  personnel  to  reach  a  mutual 

understanding  on: 

a.  Current  fuel  prices  ...  u 

b.  Factors  which  could  affect  fuel  prices,  such 
as,  interruptible  and  non- intarrul tibia  rates, 
backup  fuels,  environmental  factors,  etc. 

c.  Tradsoffs  coat  of  labor  for 

operations  and  maintenance, 
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General  Attached  for  your  reference  is  an  excerpt  from 
Army  Regulation  A20-49,  22  Jun  90,  "Meeting, 

Energy  Selection  and  Fuel  Storage, 
Distribution,  and  Dispensing  Systems”.  This  AR 
provides  guidance  on  staffing  for  boiler 
operations  and  should  be  applicable  to  the 
recommendations  of  Comment  7  above. 
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is.i  General 

! 


Summer  indoor  conditions  should  be  78®F,  50X 
RH  in  accordance  with  Army  regulations, 

5‘®n  line  down  from  top  of  page:  The  phrase, 
“as  required  by  the  gas  company”  might  be 
reworded  to,  "during  periods  of  gee 
curtailment". 

It’s  OK  to  diacuaa  historical  fuel  rates,  but 
be  clear  about  what  values  you  will  use  in 
your  analysis. 

Regarding  Economic  Life  and  Discount  Factors, 
these  will  be  dictated  by  the  latest  ECIP 
Guidance,  which  is  dated  14  Nov  1992. 

Regarding  the  assumption  for  air  conditioning 
in  Building  403:  This  assumption  could  be 
verified  with  a  phone  call. 

Other  Steam  Usee  (for  the  dining  facility, 
B/404);  This  paragraph  could  use  some  more 
detail.  What  pressure  steam  Is  required?  Are 
they  using  a  booster  water  heater  for  the 
dishwasher?  Does  steam  come  In  contact  with 
food? 

Building  405,  Domestic  Hot  Water:  If  there  Is 
no  kitchen  In  the  Rec  Center,  the  OHW  flow  Is 
probably  even  less  than  assumed;  please 
verify. 

The  nsrrative  needs  a  dlacusoion  of  the 
maintenance  aspects  of  the  existing  and 
proposed  systems. 
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Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679; 

Phone  (703)  973-0923;  FAX;  (703)  978-7331 

FAX  TRANSMITTAL  II 

TO:  Baltimore,  COE 

DATE:  July  12.  1993 

ATTN:  Mr.  Jim  Hawk 

RE:  Summer  Steam  Shut  Down  Studv 

CLIENT  PROJ.  NO.  DACA  31-89-C-0198 

Fort  Mver,  Virainia 

FAX  NO.  410-962-0917 

EAC  PROJECT  NO.  92002.00 

Gentlemen : 

We  are  sending  you  the  following  items  consisting  of  8  pages  including  cover 
sheet . 


Hard  copy  to  be  sent: 


□ 


YES  ' - ‘  NO 

DESCRIPTION 


Our  responses  to  comments  to  the  Interim  Submittal  of  the  above  referenced  proiect. 


REMARKS  We  have  requested  your  guidance  in  responding  to  some  of  these 
_ comments.  Please  do  not  hesitate  to  call. _ 


REPLY 


If  you  do  not  receive  the  required  number  of  pages,  please  contact  sender  at  (703) 
978-0923. 


SENDER 


Ken  Schram 


^2002\71293 


Engineering 

Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


July  1 ,  1993 


Departiment:  of  the  Army 
Baltimore  District  Corps  of  Engineers 
31  Hopkins  Plaza 
Baltimore,  Maryland  21201 

Attention:  Mr.  James  Hawk  (CENAB-EN-D) 

Room  1423 

Re:  Summer  Steam  Shut  Down  Study 

Fort  Myer,  Virginia 

A/E  Contract  No:  DACA  31-39-C-0198 
EAC  Project  No:  92002.00 

Gentlemen: 

The  following  are  EAC ' s  responses  to  the  comments  received  regarding  the  interim 
submittal  of  the  above  referenced  project.  We  have  received  comments  from  your 
office  (CENAB-EN-D),  office  ANMY-  END  by  Mr.  Richard  Rice,  and  office  ANMY-ENE-D 
by  Mr.  Philip  Stewart.  These  responses  are  open  for  discussion,  and  the 
respective  reviewers  should  feel  free  to  contact  our  office  as  necessary. 

Sincerely  yours, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 


Kenneth  Schram,  P.E. 
Project  Manager 

Enclosures 


cc:  cc,  pm 
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Responses  to  Review  Comments: 

Summer  Steam  Shut  Down  Study,  Fort  Myer,  Virginia,  Interim  Submission 


Comment  No,  Location  _ Comment  and  Response _ 

Code  CENAB-EN-D 

1  Vol  1,  D1  Comment:  The  ECIP  cri-teria  mentioned  has  been 

superseded.  Please  obtain  and  incorporate  latest 
known  CEHSC-FU-M  package  dated  Nov  1992. 

Response:  Paragraph  5.5  (page  19)  states  that  CPW 

factors  used  were  published  in  November  1988.  In 
actuality,  the  ECIP  calculations  correctly  state  and 
use  factors  from  NISTIR  35-3273-7,  October  1992,  which 
were  included  in  the  November  1992  ECIP  criteria 
CEHSC-FU-M.  This  most  recent  package  has  been  used  in 
the  study.  Paragraph  5.5  will  be  corrected. 

2  Vol  1,  D1  Comment:  Criteria  list  should  include  TM  5-802-1. 

Response:  Will  comply  as  applicable  to  ECIP  analyses. 

3  Vol  1,  16  Comment:  Indoor  conditions  should  be  in  accordance 

with  AEI  Ch  11  and  TM  5-810-1. 

Response:  Will  comply.  (Note  that  the  criteria  are 

identical  to  the  currently  referenced  publication  and 
will  not  effect  the  calculations.) 

4  Vol  1,  19  Comment:  UPW  factors  shall  be  in  accordance  with 

NIST  Handbook  135  and  the  annual  updates  as  required 
by  CEHSC-FU-M  dated  Nov  1992. 

Response:  Please  see  response  to  Comment  1  above. 

5  Vol  1,  21  Comment:  Computer  inputs  should  be  carefully 

substantiated  in  case  of  future  challenges. 

Response:  Will  comply. 

6  Vol  1,  22  Comment:  Provide  title  for  document  ASHRAE  1989. 

Response:  Will  clarify  as  ''Chapter  23,  Fundamentals, 

American  Society  of  Heating,  Refrigerating  and  Air- 
Conditioning  Engineers,  1989." 

7  Vol  1,  25  Comment:  Consider  reducing  domestic  hot  water 

temperature  to  120 ®F  in  all  buildings  with  lavs, 
showers,  and  washers  to  minimize  standby  losses. 

Response:  The  temperatures  indicated  in  the  "Building 

Narratives"  section  state  the  current  operating 
conditions  and/or  ratings  of  the  systems.  It  is 
agreed,'  however,  that  domestic  hot  water  temperatures 
should  be  set  lower  in  accordance  with  TM  5-810-5, 
Table  4-2,  which  provides  for  110 ®F  at  the  mentioned 
facilities-  The  calculations  have  provided  for  system 
operation  at  2%  capacity  during  "off  hours"  to  cover 
standby  losses  in  the  various  alternatives.  ^This 
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percentage  represents  hot  water  storage  at  minimum 
acceptable  temperatures. 

8  Vol  25  Comment:  Consider  reducing  storage  heater 

temperature  to  120®F  and  using  a  small  booster  heater 
for  the  dishwasher  to  minimize  standby  losses.  190 ‘’F 
is  too  hot  to  deliver  safely  to  lavatories - 

Response:  It  is  assumed  that  the  reference  of  190 

water  is  to  Vol-  1,  page  34,  regarding  the  Dining 
Facility,  Bldg.  404.  As  in  response  6  above,  the 
values  reported  indicate  current  equipment  operation 
and/or  ratings.  The  system  currently  supplies  153°F 
water;  and  this  will  be  indicated.  Also,  the 
dishwashers  include  their  own  steam  converters,  as 
well  as  use  steam  directly.  The  calculations  will  be 
adjusted  to  use  a  lower  water  heating  temperature 
differential  of  120'’F. 

9  Vol  1,  3/10  Comment:  Substantiate  non-energy  annual  cost  of  13 

man  hours  per  bldg  for  start-up,  maintenance,  etc. 

Response:  Will  comply.  (Note:  it  is  assumed  that  the 

comment  refers  to  Vol. 2  "Engineering  Calculations”) 

10  Vol  1,  35  Comment:  Central  steam  with  the  potential  of  being 

treated  cannot  be  used  where  it  exists  in  the  vicinity 
of  food  preparation.  Please  check  and  advise. 

Response:  Will  comply,  and  include  any  adjustments  to 

response  8  above. 

11  Vol  1,  4/10  Comment:  Follow  the  guidance  in  AR  420-49  concerning 

monitoring  of  boiler  plants  greater  than  15  psig. 
Consider  any  extra  shifts  required  to  accomplish 
proper  supervision  by  a  roving  stationary  engineer. 

Response:  Will  comply . 

12  Vol  1,  41  Comment:  Reconsider,  delivery  of  180 ®F  hot  water  to 

the  child  care  center;  there  is  a  safety  concern. 

Response:  Agreed.  However,  this  building  was  not 

surveyed,  per  scope,  and  information  to  the  contrary, 
as  it  would  pertain  to  energy  usage,  was  not 
available-  We  will  verify  the  operation  of  this 
equipment. 

13  Vol  1,  47  Comment:  Discuss  further  the  need  for  a  specialized 

boiler  for  110  psig. 

Response:  Will  comply.  Please  refer  to  Volume  2, 

pages  1  and  2  of  31  "Local  Boiler  Selection”.  This 
text  will  be  added  to  Volume  1. 

14  Vol  1,  5/10  Comment:  Substantiate  costs  of  material  and  labor 

for  the  repair  and  maintenance  of  existing  steam 
distribution  system-  Indicated  if  this  is  an  avoided 
cost . 

Response:  Will  comply.  The  cost  savings  may  be 

greater  than  shown  at  this  time. 
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15  Vol  6  Comment;  Discuss  any  sensitivity  analyses  which  were 

performed  to  sift  out  the  differences  between 
alternative  1  and  alternative  2. 

Response:  The  discussion  on  page  6  citing  operational 

and  aesthetic  benefits  will  be  elaborated. 


16  Vol  2,  1/40  Comment:  Ascertain  if  the  amount  of  steam  input 

indicated  by  the  manufacturer  corresponds  to  a  credit 
taken  for  the  storage  effect. 

Response:  Will  comply - 

17  Vol  2,13/21  Comment:  Discuss  the  reasons  behind  selecting 

firebox  boilers. 

Response:  Boiler  selection  follows  discussion  on 

pages  1  and  2  of  31  (Vol.  2),  based  on  lowest  initial 
cost.  All  costs  will  be  verified  and  selections 
checked.  In  addition,  criteria  for  demands  between 
1,000  Mbh  and  5,000  Mbh  will  be  expanded. 

18  Vol  2,  2/2  Comment:  Ascertain  what  portion  of  the  makeup  water 

is  attributable  to  "point  of  use"  and  what  portion  is 
attributable  to  leaks. 

Response: .  Please  clarify  intent  of  comment.  (This 
value  is  not  required  for  economic  analysis,  but  may 
indicate  the  condition  of  the  distribution  piping.  It 
should  be  noted  that  assumptions  will  have  to  be  made, 
and  also  that  items  such  as  operation  of  relief  valves 
will  appear  as  leaks  in  the  piping.) 

19  Vol  2,  3/4  Comment:  In  the  past  WGL ' s  calorific  value  for  gas 

has  been  slightly  higher  than  1000  BTU/cu.  ft.  Please 
check  and  advise. 

Response:  A  value  of  1,031  BTU/cu.  ft.  per  ECIP 

Guidelines  will  be  used. 

21  Vol  2,36/40  Comment:  Check  and  advise  on  possibility  that  the 

converters  have  been  reversed  as  far  as  duty  is 
concerned.  Justify  the  need  for  180 ®F  domestic  hot 
water. 

Response:  This  building  was  not  scheduled  for  survey. 

Information  provided  has  been  taken  from  the 
construction  drawings.  As  stated,  none  of  the 
converters  in  Bldg.  452  are  used  for  domestic  water 
heating.  This  will  be  verified. 

22  Spaces  Comment:  Explain  why  ail  space  descriptions  indicate 

schedule  1  for  lighting  and  occupancy  when  several 
master  schedules  have  been  provided . 

Response:  Building  400  computations  utilize  all 

provided  schedules  (Admin,  Music  Studios,  etc.). 
Building  525,  Reheat  Zone  20  should  utilize  schedule  2 
"X-Ray"  which  is  a  24  hour  per  day  operation.  This 
will  be  corrected.  All  other  zones  of  Bldg.  525  are 
correctly  input  as  using  schedule  1. 
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23  General  Comment:  Recommend  that  Cost  Engineering  be  given  an 

opportunity  to  review  the  submittal. 

Response:  No  A/E  response. 
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Comment:  (Not  addressable,) 

Response:  None. 

Comment:  Do  other  alternatives  exist  to  satisfy  the 

requirement  for  small  quantities  of  high  pressure 
steam?  Also,  evaluate  fuel  costs  of  the  existing 
plant.  (Interruptible  gas  service  is  actually  backed- 
up  by  lighter  fuel  oils,  rather  than  residual  oil,  and 
thus  is  more  expensive  than  the  figures  used  in  the 
study . ) 

Response:  The  alternative  of  using  small  capacity 

high  pressure  boilers  in  tandem  with  large  low 
pressure  boilers  is  addressed  on  page  47  of  Volume  1. 
Fuel  costs  will  be  revised  and  incorporated  as 
required. 

Comment:  (Not  addressable.  Summarizes  comments  by 

office  ANMY-ENE-D.) 

Response:  See  responses  to  office  ANMY-ENE-D. 
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Code  ANMY-ENE-D: 

la  -  Comment:  All  22  buildings  covered  under  this  study 

must  be  surveyed-  Using  only  11  buildings^  as 
designated  in  the  scope  of  work  as  "representative”, 
cannot  lead  to  an  acceptable  study. 

Response:  A/E  response  deferred  to  Government. 

lb  -  Comment:  The  study  should  be  based  on  hot  water 

demands  per  Army  regulations,  rather  than  capacities 
of  the  existing  equipment.  The  existing  equipment  was 
oversized  (for  unknown  reasons)  and  could  result  in  a 
complete  loss  of  any  savings  of  a  main  plant  summer 
shut  down. 

Response:  It  is  agreed  that  TM  5-810-5  should  be 

followed-  If  implemented,  the  savings  calculated  in 
the  study  would  increase,  although  the  proposed 
"summer"  systems  would  not  provide  domestic  hot  water 
service  equal  to  what  the  users  currently  receive. 
Because  of  the  variance  in  hot  water  supply,  it  would 
be  recommended  that  the  existing  equipment  remain  in 
some  of  the  buildings,  while,  in  other  buildings,  the 
systems  should  be  replaced.  We  feel  that  these 
impacts  should  be  discussed  prior  to  continued  work  on 
the  study - 

2  -  Comment:  Recommend  this  interim  submission  be 

rejected  and  another  interim  submission  be  provided 
that  includes  all  22  buildings  and  that  implements  the 
regulation  required  to  empower  energy  conservation. 

Response:  As  above,  it  is  agreed  that  TM  5-810-5 

should  be  followed-  The  extent  of  survey  and  the 
submittal  level  should  be  determined  by  the 
Government . 

3  -  Comment:  The  final  scope  of  work  was  significantly 

different  from  this  office's  original  intent, 
including  an  alternative  of  installing  smaller  sized 
central  steam  system  to  handle  the  summer  load.  This 
office  recommends  that  the  study  be  cancelled  or 
proper  feedback  be  provided  to  commenters  before  the 
A-E  proceeds  with  the  project. 

Response:  Revisions  to  the  scope  should  be  defined  by 

the  Government.  Viable  alternatives  should  be 
analyzed  and  incorporated  into  the  study. 

4  -  Comment:  Further  review  of  the  study  will  take  place 

after  discussion  and  resolution  of  the  above  items. 

Response:  The  A/E  is  eager  to  provide  Fort  Myer  with 

a  meaningful  document  that  will  assist  the  base  in 
meeting  the  required  reductions  in  energy  usage.  At 
this  point,  a  meeting  of  all  concerned  parties  to 
determine  the  proper  direction  of  the  study  appears  to 
be  necessary. 
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Summer  steam  shutdown  Ft.  Myer 
File:  C:\ARMS\public\FTMYER.DBF 
Num  Name  Office  Page/Sheet 


Page: 
Interim  submittal 


Discipline 


Rm/ Detail 


1  D.RUHL  CENAB-EN-D  D-1  MEG 

The  ECIP  criteria  mentioned  has  been  superseded.  The  latest  known 

CEHSC-FU-M  criteria  package  is  dated  Nov  1992 ;  please  obtain  and 

incorporate. 


2  D.RUHL  CENAB-EN-D  D-1  MEG 

Criteria  list  should  include  TM  5-802-1. 


3  D.RUHL  CENAB-EN-D  VOL  1-16  MEG 

Indoor  conditions  should  be  in  accordance  with  AEI  Ch  11  and  TM  5-810-1. 


4  D.RUHL  CENAB-EN-D  VOL  1-19  MEG 

UPW  factors  shall  be  in  accordance  with  NIST  Handbook  135  and  the  annual 
updates  as  required  by  CEHSC-FU-M  dated  Nov  1992. 


D.RUHL  CENAB-EN-D  VOL  1-21  MEC 

uts  to  the  computer  simulation  routine  shall  be  carefully  substantiated 
that  credibility  can  be  maintained  at  a  future  date  if  challenges  arise. 


6  D.RUHL  CENAB-EN-D  VOL  1-22  MEC 

Provide  the  title  of  the  docxament  indicated  as  ASHRAE  1989. 

\ 

7  D.RUHL  CENAB-EN-D  VOL  1-25  MEC 

Consider  reducing  the  domestic  hot  water  temperature  to  120  deg  F  in  all 
buildings  with  lavs,  showers  and  washers  to  minimize  standby  losses. 


8  D.RUHL  CENAB-EN-D  VOL  1-25  MEC 

Consider  reducing  the  storage  heater  temperature  to  120  deg  F  and  using  a 
small  booster  heater  for  the  dishwasher  to  minimize  standby  losses.  190  F 
deg.  is  too  hot  to  deliver  safely  to  lavatories. 

9  D.RUHL  CENAB-EN-D  VOL  1-3/10  MEC 

Substantiate  the  non-energy  annual  cost  of  13  man  hours  per  bldg  for 
start-up,  maintenance  etc. 


10  D.RUHL  CENAB-EN-D  VOL  1-35  MEC 

•tral  steam  with  the  potential  of  being  treated  can  not  be  used  where  it 
sts  in  the  vicinity  of  food  preparation.  Please  check  and  advise. 
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Interim  submittal 


Num  Name  Office  Page/Sheet  Discipline  Rm/Detail 


11  D.RUHL  CENAB-EN-D  VOL  1-4/10  MEC 

Follow  the  guidance  in  AR  420-49  concerning  monitoring  of  boiler  plants 
greater  than  15  psig.  Consider  any  extra  shifts  required  to  accomplish 
proper  supervision  by  a  roving  stationary  engineer. 


12  D.RUHL  CENAB-EN-D  VOL  1-41  MEC 

Reconsider  the  delivery  of  180  F  deg  hot  water  to  the  child  care  center; 
there  is  a  safety  concern. 


13  D.RUHL  CENAB-EN-D  VOL  1-47  MEC 

Discuss  further  the  need  for  a  specialized  boiler  for  110  psig. 


14  D.RUHL  CENAB-EN-D  VOL  1-5/10  MEC 

Substantiate  costs  of  material  and  labor  for  the  repair  and  maintenance  of 
existing  steam  distribution  system.  Indicate  if  this  is  an  avoided  cost. 


«W  D.RUHL  CENAB-EN-D  VOL  1-6  MEC 

scuss  any  sensitivity  analyses  which  were  performed  to  sift  out  the 
differences  between  alternative  1  and  alternative  2. 


20  D.RUHL  CENAB-EN-D  VOL  2  MEC 

Discuss  the  need  to  include  water  treatment  stations  and/or  automatic 
blowdown  with  all  of  the  local  boiler  installations. 


16  D.RUHL  CENAB-EN-D  VOL  2-1/40  MEC 

Ascertain  if  the  amount  of  steam  input  indicated  by  the  manufacturer 

corresponds  to  a  credit  taken  for  the  storage  effect. 


17  D.RUHL  CENAB-EN-D  VOL  2-13/31  MEC 

Discuss  the  reasons  behind  selecting  firebox  boilers. 


18  D.RUHL  CENAB-EN-D  VOL  2-2/2  MEC 

Ascertain  what  portion  of  the  makeup  water  is  attributable  to  "point  of 
use"  and  what  portion  is  attributable  to  leaks. 


D.RUHL  CENAB-EN-D  VOL  2-3/4  MEC 

he  past  WGL's  calorific  value  for  gas  has  been  slightly  higher  than 
BTU/cu  ft.  Please  check  and  advise. 


Thursday  April  1,  1993 


Page: 


3 


Summer  steam  shutdown  Ft.  Myer 


Interim  submittal 


Num  Name  Office  Page/Sheet  Discipline  Rm/Detail 


21  D.RUHL  CENAB-EN-D  VOL  2-36/40  MEC 

Check  and  advise  on  the  possibility  that  the  convertors  have  been  reversed 
as  far  as  duty  i.s  concerned.  Justify  the  need  for  180  F  deg  domestic  hot 
water. 


22  D.RUHL  CENAB-EN-D  SPACES  MEC  _  PRINTOUT 

Explain  why  all  space  descriptions  indicate  schedule  1  for  lighting  and 
occupancy  when  several  master  schedules  have  been  provided. 


23  D.RUHL  CENAB-EN-D  GENERAL  MEC_ 

Recommend  that  Cost  Engineering  be  given  an  opportunity  to  review  the 
submittal . 


U-S.  Army  Engineer  Activity,  pital  Area 
Building  203,  Fort  Myer 
Arlington,  VA  22211-5050 


US  Army  Corps 
of  Engineers 

FACSIMILE  TRANSMITTAL  HEADER  SHEET 

DATE:  / 4  7  ^ _  PAGE  1  of 


■^0-  _ d_i^ 

Office  Symbol: 


J^j9-uiy>r _ 


Fax  Number: 


Z 


Phone  Number:  ( ^/0\  o'77<? 


Prom:  /?/  g  ^  /?/  c.  _ 

Office  Symbol:  V  —  Q _ 

Fax  Number _ f703)_6.9_6-6422 _ 

Phone  Number  )  A ^  ^ 


Comments: 


ANFM-ENO 


JUN  1  5  1993 


MEMORANDUM  FOR  CENAB-EN-DF  (ATTN:  Jim  Hawk) 


SUBJECT:  Interim  Submittal,  Summer  Steam  Shutdown,  Fort  Myer 


1.  The  interim  submittal  does  not  provide  the  necessary 
information  to  make  an  intelligent  decision  on  the 
feasibility  or  economics  of  not  operating  the  central  heat 
plant  during  the  non  heating  season.  Attached  are  comments 
that  deal  with  the  scope  of  study  and  issues  that  must  be 
addressed  if  the  study  is  to  serve  any  useful  purpose. 

2.  Additionally  the  AE  has  developed  a  proposal  that 
requires  the  installation  of  high  pressure  boilers  that  must 
be  attended,  thus  negating  the  savings  possible  by  not 
manning  the  central  plant  during  the  off  season.  Certainly 
ocher  alternatives  exist  to  satisfy  the  requirement  for 
small  quantities  of  high  pressure  steam.  The  study  is  also 
flawed  by  using  a  rate  for  interruptable  gas  that  is 
predicated  upon  using  residual  oil  when  the  plant  is  now 
being  driven  to  lighter  fuels  and  thus  higher  rates  for 
natural  gas. 

3.  Again  we  appear  to  have  a  study  where  the  AE  went  and 
did  its  own  thing  without  really  spending  time  with  the 
operational  parties  involved.  Thus  the  study  does  not 
adequately  address  the  need  nor  provide  the  insight  to  reach 
a  meaningful  conclusion.  If  the  government  is  to  proceed 
with  this  undertaking  the  consultant  must  be  instructed  to 
redo  the  interim  submittal  taking  into  consideration  all  the 
facilities,  data,  and  issues  involved.  If  that  cannot  be 
done  the  study  effort  should  be  terminated  as  it  will  not 
provide  a  useful  product  as  it  now  headed. 


RICHARD  B.  RICE 
Chief,  Operations  and 
Maintenance  Division 


End 


ANMY-ENE-D  (410-lOa) 


^  ^  MAY 


MEMORANDUM  -FOR  ANMY-ENO 

SUBJECT;  Summer  Steam  Shutdown  Study,  Fort  Myer 


1.  This  office  received  the  interim  submission  of  the 
review.  The  study  has  two  major  problems  that  make  it 


subject  study 
unacceptable . 


for 


a.  The  scope  of  work  (copy  enclosed)  for  the  study  included  only  11  of  the 
22  buildings  with  a  summer  steam  requirement.  Any  one  of  these  buildings 
could  require  large  amounts  of  steam  during  the  summer.  Any  one  of  these 
buildings  could  pose  difficult  problems  to  provide  separate  steam  and  hoc 
water  sources.  The  first  cost  of  the  project  and  annual  savings  can  not  be 
determined  unless  all  22  buildings  are  surveyed. 


b.  The  study  was  based  on  the  size  of  existing  steam  to  hoc  water  heat 
exchangers,  water  heaters  and  other  equipment.  This  equipment  was 
oversized  for  the  need  because  the  regulations  to  prevent  such  oversizing 
were  either  not  enforced  or  non-existanc.  A  copy  of  a  portion  of  one  such 
regulation  is  enclosed.  Each  soldier  is  given  a  fixed  amount  of  hot  water 
Co  consume  each  day.  The  designer  provides  storage  capacity  to  assure  that 
the  hot  water  will  be  available  when  needed  and  a  burner  only  large  enough 
to  bring  the. average  flow  .of  hot  water  up  to  temperature.  Without  the 
regulation  the  designer  will  provide  a  much  larger  burner  in  order  to  keep 
Che  soldier  happy.  In  fact,  in  the  absence  of  regulation,  the  designer 
will  oversize  Che  equipment  in  order  to  make  sure  chat  the  soldier  is 
always  happy  without  regard  to  energy  conservation.  Such  oversized 
equipment  can  bring  the  summer  steam  load  up  to  the  winter  load  level  and 
destroy  any  savings  from  shutting  down  the  central  steam  plant  in  summer. 

2.  Recommend  this  interim  submission  be  rejected  and  another  interim 
submission  be  provided  that  includes  all  22  buildings  and  that  implements 
Che  regulation  required  to  empower  energy  conservation. 

3 ,  This  office  provided  comments  on  the  scope  of  work  in  1992 .  One  of  the 
comments  was  to  study  the  possibility  of  installing  smaller  summer  steam 
lines  to  provide  the  smaller  summer  steam  requirements.  This  comment  seems 
to  have  been  ignored.  Instead,  the  Government  Project  Manager  deleted  the 
requirement  to  survey  all  the  buildings.  The  Government  Project  Manager 
did  not  inform  this  office  of  the  change  until  it  was  Coo  late.  Recommend 
Che  study  either  be  cancelled  or  proper  feedback  be  provided  to  commenters 
before  the  A-E  proceeds  with  the  project. 


4.  The  points  of  contact  at  this  office  is  the  undersigned.  Call  me  at 
703-696-6732  CO  let  me  know  if  my  comments  are  going  to  be  ignored.  If  you 
can  convince  me  that  my  comments  will  be  enforced  then  I  review  the  study 
more  carefully  and  provide  more  comments.  If  not,  I  would  like  to  avoid 
wasting  my  time. 


PHILIP  P.  STEWART 

Chief,  Mechanical/Eleccrical  Section 


2  Ends 


6801  Industrial  Road 
Springfield,  Virginia  22151 


Washington 

Gas 


January  11,  1993 


Mr.  Ken  Schram 

Engineering  Applications  Consultants,  P.C. 
9004-B  Crownwood  Court 
Burke,  Virginia  22015 


Re:  Ft.  Myer  -  Summer  Steam 
Shut-Down  Study 


Dear  Mr.  Schram: 


The  following  information  is  submitted  per  your  request. 


The  total  cost 


of  the  project  is  $122,471.50 


Services  $  25,455.00 

Mains  71,192.50 

Meters  22,600.00 

Regulators  3,224.00 


If  there  are  any  questions,  please  feel  free  to  call  me  on  (703)  750-5939. 


Sales  Representative 


Enclosures 


RECEIVED 


Engineering  Applications  Consultants,  P.C. 

9004-B  Cfownwood  Ct.,^urke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


FAX  TRANSMITTAL 


TO:  Washington  Gas,  Northern  Virginia 


ATTN:  Mr.  Matt  Rvan 


CLIENT  PROJ.  NO.  DACA  31-89-C-0198_ 


DATE :  December  15 ,  1992 


Summer  Steam  Shut  Down  Stud^ 


Ft .  Mver ,  Virginia 


FAX  NO. 


Gentlemen: 


^703^  750-7691 


EAC  PROJECT  NO.  92002.00 


We  are  sending  you  the  following  items  consisting  of 
sheet. 


pages  including  cover 


Hard  copy  to  be  sent : 


DESCRIPTION 


Anticinated  demands  and  connected  eguipment  capacities  for__yariou3 


buildings  in  MBH  (1  MBH  =  1,000  Btu/hr 


I  hope  the  data  is  complete. 


Thank  vou  for  vour  assistance 


If  you  do  not  receive  the  required  number  of  pages,  please  contact  sender  at  (703) 
978-0923. 


SENDER 
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Engineering 

Applications 

(Consultants 

A  Professional 
Corporation 

December  9,  1992 


'9004-8  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


Department  of  the  Army 
Baltimore  District  Corps  of  Engineers 
31  Hopkins  Plaza 
Baltimore,  Maryland  21201 

Attention:  Mr.  James  Hawk  (CENABEN-D) 

Room  1423 

Re:  Summer  Steam  Shut  Down  Study 

Fort  Myer,  Virginia 

A/E  Contract  No:  DACA  31-89-0-0198 
EAC  Project  No:  92002.00 

Gentlemen: 

This  letter  is  to  advise  you  that  through  EAC's  site  survey  and  reviews  of  the 
construction  documents,  certain  deviations  from  the  work  outlined  in  the  scope 
have  been  noted.  The  deviations  atre  as  follows: 

1.  Building  400  "Band"  was  found  to  use  summer  steam  not  only  for  domestic 
water  heating,  but  also  as  reheat  for  the  Administrative  section 
variable  air  volume  system  and  for  hximidity  control  in  the  Major  Studio 
and  Stage  axea. 

2.  Building  402  ’’Enlisted  Barracks"  was  found  to  not  use  summer  ste^  for 
reheat  purposes.  The  building  uses  summer  steam  only  for  domestic  water 
heating. 

3.  The  construction  dociiments  for  Building  452  "PX  Service  Station" 
indicated  that  the  domestic  water  heating  requirement  is  satisfied  by  an 
electric  storage  tank  type  heater.  Though  the  building  has  two  steam- 
to— hot  water  converters,  both  are  used  for  winter  heating  demands.  Per 
the  original  design,  one  converter  serves  the  heating  coil  in  the  air 
handling  unit  using  140 ‘^F  water,  and  the  other  serves  the  garage  bay 
unit  heaters  using  180 ®F  water.  It  is  possible  that  the  converter 
serving  the  air  handling  unit  could  be  misconstrued  as  a  domestic  water 
heater  based  on  the  leaving  water  temperature.  The  building  was  not 
scheduled  for  survey  in  the  scope  of  work. 

4.  Buildings  404  "Dining  Facility"  and  450  "Main  Exchange"  both  have  duct 
mounted  hydronic  heating  coils,  referred  to  as  reheat  coils  on  the 
original  construction  drawings,  at  various  locations.  These  coils, 
however,  are  "locked  out"  from  summer  operation  by  the  air  conditioning 
control  systems  and  do  not  provide  reheat  service.  Their  operation  is 
limited  to  heating  service  in  the  winter  season. 

5.  Building  525  "Rader  Clinic"  was  found  to  use  summer  steam  extensively^ 
for  reheating  purposes,  in  addition  to  domestic  water  heating.  The  air 
conditioning  system  uses  76  hydronic  reheat  coils  located  throughout  the 


building  to  provide  temperature  control  to  all  occupied  spaces  in  the 
two-story/  55,000  square  foot  facility. 


The  proposed  changes  in  the  work  load  resulting  from  the  above  deviations  are 
as  follows: 

Item  1  will  result  in  an  increase  in  effort  because  Building  400  now  requires 
that  a  computer  model  of  the  air  conditioning  systems  be  performed  to 
determine  the  energy  uses. 

Item  2  will  result  in  a  reduction  in  effort  because  Building  402  no  longer 
r-equires  that  a  computer  model  of  any  reheat  type  air  conditioning  systems  be 
performed  to  determine  energy  uses.  It  is  proposed  that  the  effort  required 
by  Item  1  will  be  partially  offset  by  the  reduction  in  effort  of  Item  2,  and 
thus  there  will  be  a  net  additional  work  requirement  of  24  manhours. 

Item  3  will  result  in  a  some  increase  in  effort  to  field  verify  that  both 
converters  are  used  for  air  system  heating  during  the  winter  season  only.  It 
is  proposed  that  this  work  be  performed  at  no  additional  cost. 

Item  4  will  not  result  in  any  change  in  effort  from  the  scope  of  work. 

Item  5  will  result  in  an  increase  in  effort  because  Building  525  now  requires 
that  additional  calculations  along  with  a  computer  model  of  the  ent^e  air 
conditioning  system  be  performed  to  determine  the  energy  uses-  It  is 
cinticipated  that  this  work  can  be  performed  with  an  additional  effort  of  16 
manhours  of  field  survey,  60  manhours  of  calculations  and  modelling,  and  8 
manhours  of  report  writing  and  wordprocessing. 


Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 

- - 

Kenneth  Schram 
Project  Engineer 


KS : cag 

cc:  cc,  pm, 

Mr.  Ralph  Gibson 


92002\letters\120992b 


Engiris.ering  Applications  Consultai-»^s,  P,C 


9004-a  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


MESTIH6  REPORT 

Project:  Summer  Steam  Shut  Down  Study.  Fort  Myer,  Virginia _ _ — _ 

Contract  (Client  Project)  No.:  DACA  31-Q9-C-Q198  EAC  Project  No.:  92002. _0_0 

Place:  gAC _ _ _  Date:  ll-24»92 _ 

Purpose:  Discuss  oroiect  scope  of  work  and  progress 

Person(3)  Present  Code/Designation  Firm/Agency  Telephone 

Kr.  Jim  Hawk _ Project  Manager _ Balt .  COE _ 410-962-3778 

>tr.  Ken  Schram _ gnqineer _ EAC _ 703-978-0923 


1.  The  meeting  commenced  at  10:00  am. 


2. 


3. 


The  notice  to  proceed  for  the  project  is  November  1,  1992.  The 
submittal  dates  are  the  same  time  period  as  those  used  in  the  Fort 
Belvoir  and  Fort  McNair  studies. 


The  scheduled  submission  dates  used  in  Annex  2  of  the  original  contract 
for  Fort  Myer  are; 


NTP  to  Interim  Submittal  Report  -  122 


Interim  Review  Conference  -  163 
Interim  Report  Approval  -  164 
Prefinal  Submittal  -  250 
Prefinal  Review  Conference  -  293 
Prefinal  Approval  -  294 
Final  Submittal  -  324 


days 

days 

days 

days 

days 

days 

days 


Note  that  the  current  progress  of  the  study  indicates  a  substantial 
acceleration  in  the  schedule  is  possible. 


The  scope  of  work  was  reviewed: 

a.  Through  EAC's  site  survey  and  reviews  of  the  construction 

documents^  certain  deviations  from  the  work  outlined  in  the  scope 
were  noted.  The  affected  buildings  are:  400,  402,  452,  amd  525. 
Additionally,  buildings  404  and  450  were  noted  as  potential 
"reheat  coil"  steam  use  situations,  however  currently,  the  air 
conditioning  controls  provide  for  all  steaon  valves  to  be  closed 
during  cooling  work.  Detailed  descriptions  of  these  changes  will 
be  documented  separately,  along  with  any  change  in  study  effort 
and  cost. 


b.  The  effect  of  limited  survey  on  the  accuracy  of  the  study  was 

discussed.  Because  many  of  the  buildings  surveyed  were  found  to 
have  changes  in  the  method  of  domestic  hot  water  heating  (from  the 
latest  available  drawings),  there  are  consequent  changes  in  steam 
requirements.  The  change  from  a  large-storage/low  heat  system  to 
a  zero-storage/high  heat  (instantaneous)  system  can  increase  the 
hourly  steam  demand  by  400%  or  more;  though  recognized  that  over  a 
season,  the  total  heat  used  should  be  equal.  This  affects  initial 
investment  costs  and  therefore  rates  of  return  on  investment. 

It  was  agreed  that  conservative  engineering  judgements  can  be  made 
as  to  the  future  requirements  of  the  "unknown"  buildings  with 
possible  conversions  to  instantaneous  heaters  recognized,  however 
the  work  outlined  does  not  preclude  the  need  to  verify  the  type  of 
system  currently  in  each  building. 


c.  Wherever  en  as  practical  from  an  engine*  ng  and  construction 

atandpoint,  EAC  shall  include  alternatives  auch  as  joint  usage  of 
one  boiler  between  ad j acent , •  •  low  demand^  facilities;  continued  use 
of  existing  steam  distribution  piping  for  summer  use;  etc. 

d*  The  interim  submission  need  only  to  be  presented  in  a  siiaple  and 
inexpensive  manner.  Tliree  ring  binders  are  not  necessary. 
Cardstock  covers  with  some  suitable  binder  will  be  sufficient. 

e.  Mr.  Hawk  stressed  the  importance  of  stating,  in  the  text  of  the 

study,  which  specific  "scope  of  work"  item  the  particular  section 
is  addressing.  He  added  that  this  labeling  provides  for  a  more 
effective  review  and  also  assists  in  marking  contract  performance 
rec[uirementa . 

4.  EAC  shall  send  a  letter  to  Mr.  Hawk  indicating  the  existing  conditions 
and  steam  usage  characteristics  of  the  buildings  that  differ  from  the 
description  in  the  detailed  scope  of  work  correspondence  of  July  21, 

1992.  The  letter  shall  indicate  the  building  number  and  describe  the 
changes.  Included  in  this  letter  shall  be  our  recommendations  on  what 
changes  should  be  made  to  the  report/calculations,  and  a  cost/efforr 
estimate  for  the  changes. 

A  formal  submittal  schedule  shall  also  be  included  in  this  letter. 

5.  Mr.  Hawk  shall  provide  EAC  with  current  labor  rates  for  steam  system 
operation  and  maintenance  personnel  at  Fort  Myer.  The  figures  provided 
will  be  composite  values  of  .salaries  and  all  associated  overhead 
expenses • 

6.  Mr.  Hawk  plans  to  have  a  project  coordination  meeting  every  month  to 
monitor  progress.  At  each  meeting,  EAC  shall  provide  figures  for 
percent  completion,  and  the  portion  of  the  contract  spent  to  date. 

7.  The  meeting  was  adjourned  at  11:30  am. 


Prepared  by  K.  Schram 
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Juetomer  • 


Job  Name? 


Fort  Myer 


Proposal  No.! 

Date:  11/24/92 


Model!  QSU  6  6-4 


Sq.ft.  Surface!  26.8 


********  PERFORMANCE  DATA  ********** 


Tube  Side 


Fluid  Circulated:  Water 

Total  Flow:  40.0 

Total  Flow:  19876.9 

Specific  Gravity:  0.99 

Specific  Heat :  1.00 

Viscosity;  0,77 

Thermal  Conductivity:  0.365 

Inlet  Temperature:  40.0 

Outlet  Temperature:  140,0 

Steam  Pressure: 

Velocity!  2.9 

Pressure  Drop:  0.3 

Pressure  Drop ;  0.8 

Nozzle  Size;  2.00  NPT 


earn  Inlet  Nozzle  Size; 
ndensate  Nozzle  Size: 


Shell  Side 

Steam 

4.4 

GPM 

— ^  2089.7 

PPH 

0.96 

1.00 

BTU/lb-‘F 

0.27 

Cent ipoise 

0.382 

BTU/hr-*F-ft* /ft 

241.0 

•F 

241.0 

♦P 

11.0 

PSIG 

Ft/sec 

PS  I 

Feet  Water 

Inches 

4.00  Flng 

Inches 

1.25  NPT 

Inches 

HEAT  TRANSFER  CHARACTERISTICS  ***** 


Heat  Load: 

LMTD; 

LMTD  Correction  Factor: 
Shellside  Film  Coefficient: 
Tubeside  Film  Coefficient; 
Total  Fouling  —  Requested: 
Total  Fouling  -  Actual: 
Overall  “U"  Value: 

Surface  Area  —  Required: 


Design  Pressure: 
Design  Temperature; 


Tie  Rods/Spacers :  Steel 
Gasket  Material :  Compres 
Tubesheet:  Steel 
Tubes;  3/4"  O.D.  Copper 
“  bewail  TK:  0.035" 


CODE; 


1986530 

BTU/hr 

145 . 28 

‘F 

1.00 

1842.1 

BTU/hr-ft’  -'F 

766.4 

BTU/hr-ft’  -*F 

+0.00025 

Ft*-*F-hr/BTU 

+0.00022 

Ft>-**F-hr/BTU 

503 

BTU/hr- ft»-*F 

27.2 

Ft* 

'  *  UNIT  DATA  ***** 

***** 

150.0 

150.0 

PSIG 

375.0 

375.0 

♦  p 

:t) 

Baffles:  Steel 

Fiber 

She  1 1 :  Steel 

Tube  Gauge :  20  , 

.0  B.W.G. 

\i  ASME  Sec. 

VIII,  Div.  1 

Remarks : 


Building  247 


Customer ! 

Job  Name;  Fort  Myer 
Model;  QSU  3  7-2 


Proposal  No.: 

Date:  11/24/92 

Sq.ft.  Surface:  53.2 


Fluid  Circulated: 
Total  Flow: 

Total  Flow: 

Specific  Gravity: 
Specific  Heat; 
Viscosity : 

Thermal  Conductivity; 


»  PERFORMANCE 

DATA  *  *  * 

if  k  it  ir  it  ik  it 

Tube  Side 

Shell  Side 

Water 

Steam 

80.0 

8.7 

GPM 

39753.8 

— >  4179.3 

PPK 

0.99 

0.96 

i.OO 

1.00 

BTU/lb-*F 

0.77 

0.28 

Cent! poise 

0.365 

0.381 

BTU/hr-‘F-ftVft 

Inlet  Temperature: 

40.0 

241.0 

’F 

Outlet  Temperature: 

140.0 

241.0 

•F 

Steam  Pressure: 

11.0 

PSIG 

Velocity : 

3.2 

Ft/sec 

Pressure  Drop: 

0.5 

PSI 

Pressure  Drop: 

1.1 

Feet  Water 

kzzle  Size; 

3.00 

NPT 

Inches 

Pteam  Inlet  Nozzle  Size: 

6.00  Flng 

Inches 

Condensate  Nozzle  Size: 

1.50  NPT 

Inches 

*  i  *****  *  HEAT 

TRANSFER 

CHARACTERISTICS  * 

if  k  it  k  ' 

Heat  Load: 

3973059 

BTU/hr 

LMTD: 

145.28 

•F 

LMTD  Correction  Factor: 

1.00 

Shellside  Film  Coefficient: 
Tubeside  Film  Coefficient: 
Total  Fouling  -  Requested: 
Total  Fouling  -  Actual: 
Overall  "U"  Value: 

Surface  Area  -  Required: 


1755.9 

821.6 

+0.00025 

+0.00044 

517 

52.9 


BTU/hr-ft«-’F 
BTU/hr-f t» - *F 
Ft>-'F-hr/BTU 
Ft* -T-hr/BTU 
BTU/hr-ft*-*F 
Ft* 


UNIT  DATA 


Design  Pressure: 
Design  Temperature; 


150.0 

375.0 


Front  Head:  Cast  Iron  (Bonnet) 

Tie  Rods/Spacers :  Steel 
Gasket  Material :  Compressed  Fiber 
Tubesheet;  Steel 
Ijubes;  3/4"  O.D.  Copper 
■bewail  TK:  0.035" 


PSIG 

•F 


150.0 

375.0 

Baffles;  Steel 
Shell:  Steel 


Tube  Gauge:  20.0  B.W.G, 


emarks  Building  248 


CODE:  ASME  Sec.  VIII.  Div.  1 


Customer i 
Job  Name!  Fort  Myer 
Mode  1 }  QSU  6  5-4 


Proposal  No.( 
Date:  11/24/92 
Sq.ft.  Surface:  22.1 


Fluid  Circulated: 

Total  Flow: 

Total  Flow; 

Specific  Gravity: 
Specific  Heat: 
Viscosity: 

Therma 1  Conduct ivi ty • 

Inlet  Temperature; 
Outlet  Temperature: 
Steam  Pressure : 

Velocity : 

Pressure  Drop: 

Pressure  Drop: 
zzle  Size: 

earn  Inlet  Nozzle  Size 
bndensate  Nozzle  Size: 


*  PERFORMANCE  DATA  *■>(  i>  ic  *  *  n 


GPM 

PPH 


Tube  Side 

Shell  Side 

Water 

Steam 

45.0 

4.9 

22361,5 

— ^  2350.9 

0.99 

0.96 

1.00 

1.00 

0.77 

0.27 

0.365 

0,382 

40.0 

140.0 

6.6 

2.3 

5.4 
1.50 


241.0 

241.0 

11.0 


NPT 


5.00  Flng 
1.25  NPT 


BTU/lb-*F 

Centipoise 

BTU/hr-’F-ftVft 

•F 

•F 

PSIG 
Ft/sec 
PS  I 

Feet  Water 
Inches 
Inches 
Inches 


HEAT  TRANSFER  CHARACTERISTICS  *  * 


Heat  Load: 

LMTD: 

LMTD  Correction  Factor: 
Shellside  Film  Coefficient 
Tubes i de  Fi Im  Coef f i c i ent : 
Total  Fouling  —  Requested: 
Total  Fouling  -  Actual; 
Overall  "U"  Value: 

Surface  Area  -  Required: 


Design  Pressure.- 
Design  Temperature: 


2234846 

145.28 

1.00 

1624.3 

1466.1 

+0.00025 

+0.00019 

668 

23.0 

UNIT  DATA  *  *  *  *  * 


150.0 

375.0 


BTU/hr 

•F 

BTU/hr-ft* -‘F 
BTU/hr-ft*-*F 
Ft* -‘F-hr/BTU 
Ft»~*F-hr/BTU 
BTU/hr- ft* -’F 
Ft* 


PSIG 

•F 


Front  Head:  Cast  Iron  (Bonnet) 

Tie  Rods/Spacers:  Steel 
Gasket  Material :  Compressed  Fiber 
Tubesheet;  Steel 
libes:  3/4"  O.D. 


Tub' 

m 


ewa 11  TK : 


Copper 
0.035" 


150.0 

375.0 

Baffles:  Steel 
She  1 1 :  Steel 


Tube  Gauge:  20.0  B.W.G, 


c 


Remarks:  Building  250 


CODE:  ASME  Sec.  VIII,  Div.  1 


Customer! 

Job  Name:  Port  Myer 
Model:  SUIO  8-4 


Proposal  No.; 

Date:  11/24/92 

Sq.ft.  Surface:  116.5 


*  PERFORMANCE  DATA  *★***♦*» 


rr 

41 


Fluid  Circulated: 

Total  Flow: 

Total  Flow: 

Specific  Gravity: 
Specific  Heat; 

Viscosity; 

Thermal  Conductivity; 
Inlet  Temperature : 

Outlet  Temperature: 

Steam  Pressure: 

Velocity; 

Pressure  Drop; 

Pressure  Drop: 

to22le  Size: 
team  Inlet  Nozzle  Size: 
bndensate  Nozzle  Size: 


Tube  Side 

Shell  Side 

Water 

Steam 

100.0 

10.9 

49692.2 

- >  5224.2 

0.99 

0.96 

1.00 

1.00 

0.77 

0.26 

0.365 

0.382 

40.0 

140.0 

2.3 

0.3 

0.7 

4.00  NPT 


241.0 

241.0 

11.0 


6.00  Flng 
2.00  NPT 


BTU/Ib-‘F 
Centipoise 
BTU/hr-’F-ft* /ft 

•F 

*F 

PSIG 

Ft/sec 

■PSI 

Feet  Water 
Inches 
Inches 
Inches 


^  *  T*f  * 


HEAT  TRANSFER  CHARACTERISTICS  ******  i, 


Heat  Load: 

LMTD: 

LMTD  Correction  Factor: 
Shallside  Film  Coefficient: 
Tubeside  Film  Coefficient: 
Total  Fouling  -  Requested: 
Totial  Fouling  -  Actual: 
Ovejrall  "U"  Value: 

Surface  Area  -  Required: 


4966324 

145.28 

1.00 

1945.4 

634.3 

+0.00025 

+0.00145 

453 

75.4 


*  *  *  UNIT  DATA  *  * 


Desdgn  Pressure; 
Desiign  Temperature: 


125.0 

375,0 


BTU/hr 

•F 

BTU/hr-ft*-*F 
BTU/hr- ft>-'F' 
Ft»-*F-hr/BTU 
Ft*-’F-hr/BTU 
BTU/hr-ft2-*P 
Ft" 


PSIG 

•F 


Front  Head:  Cast  Iron  (Bonnet) 

Tiei  Rods/Spacers :  Steel 
Gasket  Material :  Compressed  Fiber 
Tubesheet:  Steel 
Tubes:  3/4"  O.D.  Copper 
jfc|bewaU  TK:  0.035" 


^k^ewal  I 

i 

^Remarks ; 


150.0 

375.0 

Baffles;  Steel 
Shell;  Steel 


Tube  Gauge:  20.0  B.W.G 


CODE:  ASME  Sec.  VIII,  Div. 


Building  404 


vuetomer ; 

Job  Namo :  Fort  Myor 
Model:  QSU  6  2~2 


Proposal  No. t 

Date:  11/24/92 

Sq.ft.  Surface;  6.0 


PERFORMANCE  DATA  ***** 


Fluid  Circulated: 

Total  Flow: 

Total  Flow; 

Specific  Gravity: 
Specific  Heat: 
Viscosity: 

Thermal  Conductivity: 
Inlet  Temperature: 

Out  let  Temperature : 
Steam  Pressure; 

Velocity: 

Pressure  Drop: 

Pressure  Drop; 

Nozzle  Size: 

am  Inlet  Nozzle  Size; 
idensate  Nozzle  Size: 


Tube  Side 
Water 
10.0 
4978.9 
1.00 
1.00 
0.86 


GPM 

PPH 

BTU/lb-’F 


Noz 

m 


0.363 

0.382 

BTU/hr^ ‘F 

40 . 0 

241.0 

*F 

120.0 

241.0 

*F 

11.0 

PSIG 

2 .  $ 

Ft/sec 

0.3 

PSI 

0 . 8 

Feet  Water 

0.75  NPT 

Inches 

2.00  NPT 

Inches 

0.50  NPT 

Inches 

HEAT  TRANSFER  CHARACTERISTICS  * 


Heait  Load : 

LMTD: 

LMTD  Correction  Factor: 

Shell  Iside  Film  Coefficient: 
Tubeside  Film  Coefficient: 
Total  Fouling  -  Requested: 
Total  Fouling  -  Actual; 
Overall  "U"  Value: 

Surface  Area  ~  Required: 


398452 

157.60 

1.00 

2050.1 

731.1 

+0.00025 

+0.00063 

502 

5.0 

UNIT  DATA  *  *  *  •  * 


Design 

Design 


Pressure : 
Temperature : 


150.0 

375.0 


BTU/hr 

•F 

BTU/hr-ft^ “’F 
BTU/hr-ft*-*F 
Ft* “*F-hr/BTU 
Ft*-*F--hr/BTU 
BTU/hr-ft* -’F 
Ft* 


PSIG 

*P 


Front  Head:  Cast  Iron  (Bonnet) 

Tie : Rods/Spacers ;  Steel 
Gasket  Material:  Compressed  Fiber 
Tubesheet:  Steel 
Tubes:  3/4"  O.D.  Copper 
^|bewall  TK:  0.035" 

CODE:  ASME 


150.0 

375,0 

Baffles:  Steel 
She  1 1 :  Stee  1 


Tube  Gauge;  20.0  B.W.G 


Sec.  VIII,  Div.  1 


Remarks : 


Building  423 


I 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX;  (703)  978-7331 

HEMORANDUM  OF  RECORD 

Project:  Summer  Steann  Shut  Down  Study,  Fort  Myer,  Virginia - - 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92002.00 

_ II 


jjt-fk.  yyir,  P^rkeA, 


dA/(A\JorV .  'Do 


^  l'[,  Sc' 


b\92002\memo\niaster 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 


Project:  Summer  Steam  Shut  Down  Study,  Fort  Myer,  VircLinia 

Contract  (Client  Project)  No-:  DACA  31-89-C-0198  EAC  Project  No.:  92002.00 


From:  Ken  Schram  Telephone:  703-978-0923  Date:  11/12/92 


To:  Ruth  (Forenta,  Inc.)  Telephone:  615-586-5370  Time:  4:15  p.m. 


The  items  discussed  are  as  follows: 

Mr.  Schram  called  regarding  the  manufacturer's  listing  of  steam  requirements 
for  the  laundry  presses  in  Building  246  Enlisted  Barracks. 

For  the  typical  uniform  (board)  type  of  press,  more  information,  such  as  a 
serial  nximber,  is  required  as  Forenta  manufactures  over  80  types  of  presses. 
The  serial  number,  along  with  a  steam  requirement,  should  be  on  an  engraved 
plate  located  on  the  bottom  surface  of  the  lower  board.  If  we  (EAC)  have  a 
serial  nximber  only,  Forenta  will  be  able  to  tell  us  the  rating  of  the  machine. 
As  a  guess,  the  uniform  press  described  should  require  1.00  boiler  horsepower 
of  steam  during  normal  pace,  continuous  use. 

The  specialty  type  press,  Forenta  model  33S  as  surveyed  by  EAC,  requires  0.25 
boiler  horsepower  during  normal  continuous  use. 


Prepared  by  Ken  Schram 
cc:  cc,  pm 
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Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burice,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX;  (703)  978-7331 


MEMORAMOnM  OF  RECORD 


Project:  Summer  Steam  Shut  Down  Study,  Fort  Mver,  Virginia - - - - 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.;  92002 . 00 


b\92002\memo\master 


Engineering  Applications  Consultants,  P.C. 

9004-B  Cfownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Summer  Steam  Shut  Down  Study,  Fort  Mver#  Virginia 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  9 2 002. ,00 

From:  Mr.  Kenneth  Schram _  Telephone:  703-978*^0923  Date:  10/19/92 

To:  Mr.  Bob  Hennessee _  Telephone:  703-696-3811  Time:  10:00  am 

Discussion: 

Mr.  Schram  called  requesting  the  following  items  pertaining  to  Ft.  Myer 
utility  rates  and  operating  costs: 

1)  Natural  gas  usage  and  charges  for  buildings  under  this  study  for 
indication  of  which  buildings  currently  have  independent  services  and 
for  baseline  consumption  data. 

2)  Fuel^  maintenance,  and  operating  costs  for  the  Steam  Plant  (Bldg.  447) 
for  the  past  two  or  three  fiscal  years. 

3)  Current  and  projected  gas  and  electric  utility  rates  and  the  rate 
structures  used  in  billings. 

Mr.  Hennessee  added  that  the  Steam  Plant  was  on  interruptable  gas  service  and 
that  he  may  have  some  difficulty  in  determining  oil  usage  during  the  couple 
"off”  periods  experienced  during  winters.  Due  to  the  interruptable  service, 
the  Steam  Plant  receives  gas  for  approximately  31  cents  per  therm,  while  the 
rest  of  the  customers  pay  an  average  of  65  cents  per  therm.  Further,  he  said 
that  Washington  Gas  owns  the  gas  lines  on  the  base  and  separately  meters  each 
building. 

Mr.  Hennessee  said  that  the  requested  information  should  be  ready  for  pick-up 
at  his  office  on  Wednesday,  October  21,  and  that  he  will  be  available  to 
answer  questions.  He  is  located  in  the  basement  of  Building  203. 

Mr.  Hennessee  noted  that  he  will  be  out  Thursday  and  Friday,  but  would  leave 
the  package  ready  if  it  is  not  picked-up  on  Wednesday. 

cc:  cc,pm 


92002\telefone\101992 


Engineering  Applications  Consuitants,  P.C. 

9004-B  Cfownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SXmHARY 

Project;  Summer  Steam  Shut  Down  Study,  Fort  Mver,  Virginia 

Contract  (Client  Project)  No-:  DACA  31-89-C-Q198  EAC  Project  No.:  92002.00 

From:  Mr.  Kenneth  Schram _  Telephone:  703-978-0923  Date:  10/19/92 

To:  Ms.  Caroline  Abbott _  Telephone:  703-696-3249  Time;  11  * QO 

Discussion: 

Ms.  Abbott  was  not  in,  but  returned  the  call  at  2:45pm. 

Mr.  Schram  inquired  about  specific  requirements  for  access  to  the  various 
buildings  to  be  surveyed  for  the  referenced  project. 

Ms.  Abbott  said  that  there  had  been  a  change  in  policy  and  that  the  person  to 
speak  with  to  verify  and/or  arrange  escorts  for  the  survey  work  is  Col.  Kelly. 

Ms.  Abbott  also  noted  that  arrangements  to  sign-out  keys  to  the  various 
Mechanical  rooms  could  be  made  through  Mr.  Parker. 

Col.  Kelly  can  be  reached  at  703-696-3597  or  703-696-3599. 

cc:  Ralph  Gibson 

cc,  pm 
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Engineering  Applications  Consultants,  P.C. 

9004-8  Crownwood  Ct.,  Burke.  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX;  (703)  978-7331 


MEETING  REPORT 


Project:  Summer  Steam  Shut  Down  Study.  Fort  Myer,  VircinJLa 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92002, ^,00 
Place:  Conference  Room.  Bldg.  313.  Ft.  Mver  Date:  30  September  1992 


Purpose:  Pre-work  Conference  to  address  administrative  needs 


Per3on(3)  Present 


Code/Designation 


Firm/Agency 


Ralph  W.  Gibson  Energy  Coordinator  ADCSEH 

Gary  Keys  HVAC  Foreman  Ft.  Myer 

John  Parker  ANMY 

Bob  Hennessee  Operations/Maintenance  ANPW 

Virender  Puri  Pres ident  EAC 

Kenneth  Schram  Mechanical  Engineer  EAC 


Telephone 

202-475-0919 

703-696-3906 

703-696-3187 

703-696-3811 

703-978-0923 

703-978-0923 


1.  Meeting  commenced  at  1:15pm  with  personal  introductions.  Copies  of  the 
agenda  for  this  meeting  were  distributed  by  Mr.  Gibson. 

2.  Mr.  Gibson  and  Mr.  Puri  provided  a  brief  project  description  noting  that 
this  project  is  a  study,  and  that  there  will  be  an  interim  (70%) 
submittal  for  review  and  comment,  followed  by  the  final  submittal. 

3.  Ms.  Caroline  Abbott  (not  present)  was  identified  as  the  administrative 
contact  person  for  the  base.  Ms.  Abbott  shall  be  contacted  to  arrange 
all  visits  to  the  base  and  to  coordinate  building  access  and  escort 
requirements.  Ms.  Abbott's  office  telephone  number  is  703-696-3249. 

4.  EAC  shall  provide  Mr.  Gibson  with  a  list  of  all  survey  personnel  (social 
security/date  of  birth)  and  vehicles  (year /raake/model/lic. number)  for 
advance  clearance.  Mr.  Gibson  will  then  be  able  to  provide  EAC  with  a 
letter  for  access  to  the  base  listing  purpose  of  visit  and  cleared 
personnel  and  vehicles. 

5.  At  least  a  one-day  advance  notice  shall  be  provided  to  Ms.  Abbott  for 
any  visit  to  the  base.  Generally,  buildings  can  be  accessed  between 
7:00am  and  3:00pm.  Depending  on  the  use,  certain  buildings  will  be 
available  outside  of  these  hours.  Ms.  Abbott  may  have  a  current  listing 
of  building  use  schedules. 

6.  Keys  for  all  utility  rooms  can  be  signed-out  on  a  daily  basis  from  Bldg. 
313,  Maintenance.  Room  keys  are  availcibie  between  7:00am  and  3;00pm. 

7.  No  special  parking  requirements  are  anticipated.  Parking  is  available 
across  from  the  Mess  Hall  (Bldg.  404)  and  the  Bowling  Facility  (Bldg. 

411)  . 

a.  Mr.  Hennessee  was  identified  as  the  contact  person  for  all  utility 

rates,  operation  costs  and  maintenance  records.  He  noted  that  natural 
gas  service  exists  on  the  base,  and  that  the  distribution  system  is 
owned  by  Washington  Gas.  Each  building  being  served  has  a  meter  and 
must  pay  between  $8  and  $60  per  month,  regardless  of  use  for  any 
particular  month.  Therefore,  service  for  summer  use  in  many  buildings 
is  readily  available  and.  part  of  the  current  arrangement. 

9.  Mr.  Keys  and  Mr.  Parker  were  identified  as  the  contact  persons  for 

boiler  plant  operations  and  records.  Boiler  plant  operation  logs  for 
fiscal  years  1990,  1991  and  1992  were  given  to  Mr.  Schram.  Plant  logs 
shall  be  returned  to  Ft.  Myer. 


10*  For  general  ini  nation,  any  of  the  persons  idei  fied  above  can  be 
contacted,  however  all  correspondence  should  be  wixrough  Mr.  Gibson 
initially. 

11.  In  general,  escorts  should  not  be  required.  Sscorts  will  most  likely  be 
required  when  surveying  the  Band  building  (Bldg.  400)  and  during  picture 
taking.  Ms.  Abbott  will  verify. 

12.  Mr.  Parker  and  Mr.  Keys  gave  general  operating  steam  pressures.  Plant 
supply  pressure  is  120-125  psi,  with  intermediate  pressure  reductions  to 
30  psi,  and  final  point-of-use  pressures  of  15  psi.  At  presses, 
however,  80  psi  steam  is  provided.  All  steam-fired  domestic  water 
heaters  are  instantaneous  type  and  use  15  psi  steam. 

13.  Drawings  are  available  from  Mr.  Charlie  Chalfant  (703-696-6730)  or  Mr. 
William  Dickenson  in  Building  203,  Design  Branch. 

14.  The  summer  operating  season  begins  on  the  ISth  of  May  and  ends  on  the 
ISth  of  October. 

15.  21r.  Gibson  mentioned  that  the  results  of  our  study  may  impact  another 
project  which  is  providing  a  new  central  steam  plant  at  the  Pentagon. 
Depending  on  the  results  of  our  study,  Ft.  Myer  may  purchase  steam  from 
the  new  plant,  instead  of  operating  its  own  plant. 

16.  The  meeting  was  adjourned  at  2:0Spm. 


Prepared  by  Kenneth  Schram 


cc;  pm,  cc 
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Corporation 


9004-8  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


September  18,  1992 


Department  of  the  Army 
Code  ANEN-S, Building.  42 
Fort  Lesley  J,  McNair 
Washington,  D.C.  20319-5050 

Attention:  Mr*  Ralph  Gibson 

Energy  Coordinator 


Re:  Summer  Steam  Shut  Down  Study 

Fort  Myer,  Virginia 
A/E  Contract  No:  DACA  31-89-C-0198 
EAC  Project  No:  92002.00 

Gentlemen: 

In  order  to  initiate  the  referenced  study,  we  are  requesting  the  following 
information: 

1 .  Contact  persons  for : 

Access  and  other  general  information 

Utilities 

Boiler  Plant 

2.  Working  hours  and  arrangements  for  access  to  the  buildings. 

3.  Security  and/or  escort  requirements. 

4.  Letter  of  authorization  to  perform  the  site  surveys.  Survey  personnel 
will  carry  this  letter  as  explaination  of  their  purpose  of  visit  while 
without  escort. 

5 .  Parking  restrictions . 

6.  Procedures  for  taking  pictures. 

7.  Current  utility  rate  structures  for: 

Gas  service 
Electric  service 

8.  Projected  future  utility  rate  structures  for: 

Gas  service 
Electric  service 


9. 


10. 


11. 


12. 


13. 


14. 


Account  and  contact  person  at  Washington  Gas^  and  authorization  for 
releasing  gas  rates. 

Account  and  contact  person  at  Virginia  Power,  and  authorization  for 
releasing  billing  information  and  tapes  for  power  consumption. 

Boiler  Plant  (Bldg.  447)  operation  logs,  fuel  rates /consumption  data, 
and  maintenance  costs  for  the  past  three  years. 


Steam  supply  pressures  from  Boiler  Plant,  and  point  of  use  pressures  at 
each  building. 

Building  profiles: 


Number  of  people  that  normally  occupy  each  building. 
Maximum  listed  occupancy  for  each  building. 

Daily  schedules  for  use  of  each  building. 

(24  hrs/day,  nights,  weekends  only,  etc.) 

Hot  water  demand  schedules  for  each  building. 

(2  hrs.  in  morning,  1  hr.  at  noon,  etc.) 


HVAC,  Plumbing,  and  Electrical  drawings  of  the  following  existing 
buildings : 


Bldg.  403 
Bldg.  404 
Bldg.  405 
Bldg.  406 
Bldg.  410 
Bldg.  416 
Bldg.  501 
Bldg.  525 


Enlisted  Barracks 
Dining  Facility 
Recreation  Center 
Enlisted  Barracks 
Enlisted  Barracks 
Enlisted  Barracks 
Tencza  Terrace 
Rader  Clinic 


Note:  If  any  of  the  above  are  identified  as  "N.C.O. 

High  Rise  Apartments,  then  a  duplicate  set  of  drawings 
of  this  facility  need  not  be  included.  Please  inform 
us  of  the  building  ntimber  for  this  facility. 


IS.  Facility  site  plans  showing  natural  gas  and  steam  utility  distribution 
routes. 


Thank  you  for  your  timely  cooperation  in  this  matter. 


Sincerely, 

ENGINEERING  APPLICATIONS  CONSXJLTANTS ,  P.C. 


Kenneth  Sc hr am 
Mechanical  Engineer 

KS:cag 

cc:  cc,  pm 
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Engineering 

Applications 

(Consultants 

9004-8  Crownwood  Ct. 

A  Professional  Burke»  Virginia  22015-1630 

Corporation  (703)  978-0923 


August  11/  1992 

Department  of  the  Army 
Baltimore  District  Corps  of  Engineers 
31  Hopkins  Plaza 
Baltimore,  Maryland  21201 

Attention:  Mr.  James  Hawk 

CSNABEN-D,  Room  1423 

Re:  Summer  Steam  Shut  Down  Study 

Fort  My er ,  V ir ginia 
A/B  Contract  No:  DACA  31-89-0-0198 
EAC  Project  No:  92002.00 

Gentlemen: 

We  are  pleased  to  submit  our  revised  fee  proposal  to  provide  engineering 
services  for  this  study.  Our  services  will  be  based  on  the  following: 

!•  Calculations  will  be  made  for  typical  buildings  identified  in  the  Scope 
of  Work.  The  results  obtained  from  these  buildings  will  be  pro-rated 
and  applied  to  other  buildings. 

2.  The  installation  will  provide  the  building  drawings  that  we  have  been 
unable  to  locate. 

3.  We  request  that  the  operating  and  fuel  logs  including  the  fuel  and 
consximption  rates  of  the  boiler  plant  at  Building  437  be  provided  to  us 
by  October  5,  1992.  This  will  allow  us  to  initiate  the  study  in  a 
timely  manner. 

4.  We  understand  that  '•entrance"  and  "exit"  interviews  will  not  be  required 
for  this  study. 

Thank  you  for  your  guidance  and  assistance- 
Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C, 

Virender  Puri,  P.E. 

President 

Enclosure 

vp: cag 

cc:  cc 
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APPENDIX  D 


PROGRAMMING  DOCUMENTS 


SUMMER  STEAM  SHUT  DOilN 
FORT  MYER,  VIRGINIA 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

1 . 0  INTRODUCTION 

An  Energy  Savings  Opportunity  Survey  (ESOS)  was  done  in  1994 
to  improve  energy  efficiency  by  analyzing  demand  for  steam 
during  the  summer  (non-heating)  months,  and  recommending  an 
alternative  to  using  the  central  steam  plant.  Building  447. 

2.0  DESCRIPTION  OF  ECOS 

The  collected  data  was  subjected  to  a  detailed  analysis  based 
on  Army  criteria  for  qualifying  for  ECIP  projects.  Local  gas 
fired  boilers  will  be  installed  in  the  following  buildings: 


246 

250 

402 

501 

247 

251 

403 

525 

248 

400 

404 

Gas  fired  domestic  hot  water  heaters  will  be  installed  in  the 
following  buildings: 


249 

407 

416 

405 

410 

450 

406 

411 

469 

The  cost  of  this  project  is  $852,000  (FY  1994)  excluding 
design  and  supervision/inspection/overhead  (SIOH)  costs. 

3 . 0  POTENTIAL  SAVINGS 

The  alternative  recommended  above  has  a  potential  savings  in 
energy  consumption  of  38,799  MBTU  per  year  at  a  cost  savings 
of  $119,468  per  year  for  energy,  with  an  additional  savings  of 
$341,567  for  non-energy  related  items.  The  recommended 
alternative  has  a  total  investment  cost  of  $954,240  and  yields 
a  savings  to  investment  ratio  (SIR)  of  7.45  with  a  simple 
payback  of  2.07  years. 

3 . 1  Metering 

Presently,  there  is  no  provision  for  metering  of  the  energy 
consumption  of  the  systems  affected  by  this  project.  The 
energy  conservation  measures  recommended  are  based  on  field 
surveys,  interviews  with  the  operating  personnel,  and  the 
Building  447  engineering  log. 

3.1.1  Calculations  for  energy  savings  were  subjected  to 
rigorous  analysis,  as  per  (ECIP)  guidelines.  However, 
the  energy  savings  accrued  will  depend  on  the 
implementation  as  recommended,  and  following  the 
recommended  operational,  maintenance,  and  repair 
procedures . 


1.  COMPONENT  FY  1996  MILITARY  CONSTRUCTION  PROJECTS  DATA  2.  DATE 


ARMY 


3.  INSTALLATION  AND  LOCATION 

FORT  MYER,  VIRGINIA 


MARCH  1994 


4.  PROJECT  TITLE 

ECIP;  SUMMER  STEAM  SHUT  DOWN 


5.  PROGRAM  6.  CATEGORY  CODE 
ELEMENT 

82000 


7.  PROJECT 
NUMBER 


8.  PROJECT 
COST 

$970,000 


9.  COST  ESTIMATES 


Install  qas-flred  hollars  In  buildings 


Building  No.  246,  247,  248,  250,  251,  400,  402,  403,  404,  501,  and  525 

Install  gas-flrad  dcroestlc  water  heaters  In  bTilldlngs; 


Building  No.  249,  405,  406,  407,  410,  411,  416,  450,  and  469 
Subtotal 

Escalation  to  April  1996  (6.8%) 

Subtotal 
Contingency  (5%) 

Total  Contract  Cost 

Supervision,  Inspection  &  Overhead  (6.0%) 

Total  Request 
Total  Request  Rounded 


10.  Description  of  Proposed  Construction: 

The  proposed  project  consists  of  installing  gas-fired  boilers  and 
water  heaters  for  summer  use,  to  allow  the  central  heating  plant  in 
Building  447  and  the  associated  steam  distribution  system  to  be 
shut  down  during  these  non-heating  months.  The  affected  buildings 
are  permanent  facilities  that  serve  barracks,  family  housing, 
medical,  dining,  mercantile,  training,  and  recreation  functions. 

(The  total  installed  net  heating  capacity  is  14,098,800  btu/hour.) 


COST 

($000) 

811 

.872 

811. 

.872 

55, 

.207 

867, 

.079 

43. 

.354 

910, 

.433 

54. 

.626 

965, 

.059 

970. 

.000 

Project: 

This  project  will  provide  boilers  and  water  heaters  for  summer  use 
in  20  buildings  at  Fort  Myer,  Virginia. 

Requirement:  The  project  will  help  Fort  Myer  reduce  energy 
consumption  and  operating  and  maintenance  costs  to  comply  with  the 
Energy  Resources  Management  Plan  (ERMP) . 


UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 
(WHEN  DATA  IS  ENTERED) 


. COMPONENT 

ARMY 


FY  1996  MILITARY  CONSTRUCTION  PROJECTS  DATA  2.  DATE 


MARCH  1994 


5.  PROJECT  NUMBER 


3.  INSTALLATION  AND  LOCATION 
FORT  MYER,  VIRGINIA 


4.  PROJECT  TITLE 

ECIP:  SUMMER  STEAM  SHUT  DOWN  _ 


11.  Project:  (continued) 

Current  Situation:  In  order  to  meet  summer  use  requirements  of  steam 
in  these  buildings,  the  central  plant  is  operated  during  non-heating 
months  and  thus  is  wasting  energy  through  the  distribution  system, 
and  requires  supervision  by  at  least  two  personnel  at  all  times. 

Impact  if  Not  Provided:  If  this  project  is  not  executed.  Fort  Myer 
will  not  achieve  annual  savings  of  $119,468  in  energy  costs,  $341,567 
in  non-energy  related  costs,  and  a  potential  reduction  in  energy 
consumption  of  38,799  Mbtu.  The  base  will  also  fail  to  contribute  to 
energy  conservation  goals  established  for  US  Army  facilities  by  the 
Army  headquarters . 


Cost  Development  Study  Date: 


Estimated  Construction  Start: 


Estimated  Midpoint  Construction: 
Estimated  Construction  Completion: 


March 

1994 

Index: 

1925 

January 

1996 

Index : 

2046 

April 

1996 

Index: 

2055 

July 

1996 

Index: 

2075 

Detailed  Justifications 

D-1  General:  The  project  is  dictated  by  the  Army's  goal  to  reduce 
energy  consumption  by  making  efficient  use  of  energy  resources  at  the 
facilities.  This  will  increase  the  base's  capability  to  achieve 
budgetary  reductions. 

D-2  Acconinodations  Now  in  Use:  Under  the  existing  arrangement,  the 
central  plant  in  Building  447  is  operated  year  round.  During  summer 
(non-heating)  months  this  plant  has  to  run  to  meet  partial  load  steam 
demand  in  only  20  buildings,  thus  requiring  inefficient  operation  of 
the  large  plant  and  wasting  energy  through  the  distribution  network 
and  instantaneous  water  heaters  in  the  individual  buildings. 

D-3  Analysis  of  Deficiency:  The  inefficient  operation  of  the  boiler 
plant  in  Building  447  contributes  towards  an  estimated  wastage  of 
38,799  Mbtu  per  year. 


UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 
(WHEN  DATA  IS  ENTERED) 


ifl. . COMPONENT 

I  ARMY 

FY  1996  MILITARY  CONSTRUCTION  PROJECTS  DATA 

2.  DATE 

MARCH  1994 

3.  INSTALLATION  AND  LOCATION 

FORT  MYER,  VIRGINIA 

4.  PROJECT  TITLE 

ECIP:  SUMMER  STEAM  SHUT  DOWN 

5.  PROJECT  NUMBER 

D-4  Consideration  of  Alternatives:  Various  options  have  been 
evaluated  thoroughly  under  an  Energy  Savings  Opportunity  Survey 
(ESOS) .  The  recommended  option  for  this  project  is  feasible  and 
meets  predetermined  economic  criteria.  The  results  of  the  ECIP  life 
cycle  cost  analysis  were  a  total  project  savings  to  investment  ratio 
(SIR)  of  7.45  and  a  simple  payback  period  of  2.07  years. 

D-5  Criteria  for  Proposed  Project:  The  installation  will  be 
performed  as  per  applicable  codes,  rules  and  regulations. 

D-6  Program  for  Related  Equipment:  All  required  equipment  will  be 
furnished  and  installed  as  a  part  of  this  project. 

D-7  Disposal  of  Present  Assets:  None  of  the  present  assets  will 
require  disposal. 

D-8  Survival  Measures:  Not  applicable. 

D-9  Summary  of  Environmental  Consequences:  Environmental  impact  of 
this  project  is  only  beneficial.  Reduced  energy  usage  will  conserve 
resources  of  fuel  oil  and  those  used  in  generation  of  electricity, 
and  also  result  in  reduction  of  emissions  from  the  power  plants. 

D-10  Evaluation  of  Flood  Hazard  and  Encroachment  of' Wetlands :  Not 

applicable . 

D-11  Economic  Justification:  Completion  of  the  proposed  project 
will  result  in  net  energy  savings  of  38,799  Mbtu  and  $461,035 
annually  in  total  operating  costs. 

D-12  Utility  and  Telecommunication  Support:  No  additional  utility 
or  telecommunication  support  is  required. 

D-13  Protection  of  Historic  Places  and  Archeological  Sites:  The 

only  project  element  which  has  any  potential  impact  on  the  historic 
character  of  any  of  the  facilities  is  the  installation  of  the  flues 
to  vent  boiler  and  water  heater  exhaust  gases.  In  the  historically 
sensitive  buildings  (246,  247,  248,  249,  250,  and  251),  new  flues 
will  be  installed  using  the  existing  brick  chimneys  as  fire-rated 
chases.  No  portion  of  the  stainless  steel  stacks  will  be  visible  on 
the  building  exteriors  as  terminations  will  be  open  end,  flush  with 
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1  DEC  76  '  UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 


(WHEN  DATA  IS  ENTERED) 


1 . COMPONENT 

k  ARMY 

FY  1996  MILITARY  CONSTRUCTION  PROJECTS  DATA 

2.  DATE 

MARCH  1994 

^3 .  INSTALLATION  AND  LOCATION 

FORT  MYER,  VIRGINIA 

4.  PROJECT  TITLE 

ECIP:  SUMMER  STEAM  SHUT  DOWN 

5.  PROJECT  NUMBER 

the  tops  of  the  brick  chimneys.  One  building  (Building  250) 
requires  reconstruction  of  a  mechanical  room  chimney,  with  exterior 
brick  construction  to  match  existing  installations. 


D-14  Project  Development  Brochure:  An  engineering  study  was 
completed  in  March  1994,  and  an  executive  summary  is  attached. 

D-15  Energy  Requirements:  The  subject  project  will  reduce  present 
energy  consumption  by  38,799  Mbtu  annually.  See  Energy  Requirements 
Appraisal  (ERA)  in  Special  Requirements  Paragraph  3  (SRP-3) . 

D-16  Provision  for  the  Handicapped:  The  proposed  project  does  not 
impact  the  architectural  character  of  the  buildings  involved  and, 
hence,  no  design  for  the  handicapped  is  involved. 

D-17  Real  Property  Maintenance  Activity  (RPMA)  Analysis: 

A.  Physical  Impact:  There  will  be  a  decrease  in  maintenance 
activity  or  real  property  inventory.  Fort  Myer  and,  hence,  the 
Army,  will  be  benefitted  by  an  annual  cost  savings  of  $341,567. 

B.  Backlog  of  Maintenance  and  Repair  (BMAR)  Impact:  The  systems' 
life  expectancy  will  be  positively  affected  due  to  periods  of 
non-use.  There  will  be  no  impact  on  BMAR. 

D-18  Commercial  Activities:  The  proposed  project  affects  only 
provisions  for  summer  steam  requirements  of  existing  activities  and 
does  not  involve  expansion  of  any  facilities  for  any  new  function. 


Special  Requirements  Paragraph  3  (SRP3) : 


Energy  Req[uirements  Appraisal  (ERA) 

1.  Project  Description:  Gas-fired  boilers  and  water  heaters  will 
be  installed  in  the  buildings  named  in  Block  9  at  Fort  Myer, 
Virginia. 

2.  Estimated  Energy  Consumption:  The  existing  systems  consume  an 
estimated  57,530  Mbtu  during  the  summer  (non-heating)  months. 
The  project,  when  fully  implemented,  will  generate  net  annual 
energy  savings  of  38,799  Mbtu. 
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1.  INTRODUCTION 


Fort  Myer  is  a  permanent  United  States  Army  installation  located  in  Arlington  County,  Virginia, 
on  a  site  backing  Arlington  National  Cemetery  and  overlooking  the  Potomac  River  and 
Washington,  D.C.  The  installation  consists  of  offices,  family  housing.  Army  Band  facilities, 
supporting  facilities,  and  barracks  buildings  including  those  known  as  the  "Old  Guard  Barracks" 
which  house  soldiers  that  provide  services  at  Arlington  National  Cemetery. 

This  report  consists  of  the  Summer  Steam  Shut  Down  Study  of  an  Energy  Savings  Opportunity 
Survey  (ESOS)  for  Fort  Myer.  The  purpose  of  the  study  is  to  improve  energy  efficiency  at  Fort 
Myer  by  analyzing  the  effects  and  benefits  of  closing  the  central  steam  producing  boiler  facility 
during  the  non-heating  months  from  mid-May  to  mid-October.  Currendy ,  the  central  steain  plant 
operates  through  this  period  to  provide  heat  for  the  various  domestic  hot  water,  steam  driven 
laundry  presses,  air  conditioning  system  reheat,  food  preparation  and  dishwashing  demands  of 
twenty-two  buildings  on  the  base. 

This  project  is  conducted  in  support  of  the  National  Energy  Conservation  Policy  Act  (NECPA). 
ESOS  projects  have  the  prime  objective  of  evaluating  energy  conservation  opportunities  (ECOs) 
in  quest  of  meeting  the  goals  of  the  NECPA,  the  Army  Energy  Plan,  and  the  Department  of 
Defense  Energy  Management  Plan. 

This  study  constitutes  a  final  submittal  and  includes  the  project  criteria  and  the  methodology  used 
for  conducting  this  analysis.  The  study  also  includes  an  Energy  Conservation  Investment 
Program  (ECIP)  analysis  summary  for  each  alternative  or  ECO  that  was  evaluated. 

Engineering  services  for  this  project  are  being  provided  by  Engineering  Applications  Consultants, 
P.C.  under  contract  number  DACA  31-89-C-0198  for  the  Department  of  the  Army,  Baltimore 
District  Corps  of  Engineers. 
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Significant  assistance  and  cooperation  for  this  analysis  has  been  provided  by  the  Corps  of 
Engineers  and  the  operations  personnel  at  Fort  Myer.  EAC  wishes  to  extend  special  appreciation 
to  Mr.  Jim  Hawk,  Mr.  Ralph  Gibson,  and  Mr.  Richard  Rice  for  their  cooperation  and  guidance 
which  has  contributed  to  the  development  of  this  study. 


2.  PROJECT  SUMMARY  AND  RECOMMENDATIONS 


This  study  contains  the  findings  of  the  Summer  Steam  Shut  Down  Study  at  Fort  Myer,  Virginia, 
and  is  based  on  field  survey,  discussions  with  the  users  and  the  operating  personnel,  and  the 
review  of  drawings  and  other  documents  whenever  available.  Volumes  I  and  n  of  this  study 
contain  the  executive  summary,  project  criteria,  study  methodology,  building  narratives,  and  the 
results  of  the  analysis.  Volume  in  contains  calculations  and  supporting  data  for  the  study. 

The  project  criteria  lists  environmental  conditions  within  the  buildings  and  climatic  data 
applicable  to  the  project  site.  Also  included  under  project  criteria  are  the  fiiel  rates,  economic 
life  of  the  improvements,  and  discount  factors  used  in  this  analysis. 

The  methodology  section  of  this  study  contains  a  description  of  energy  conservation  opportunities 
(alternatives)  considered,  and  the  procedures  for  calculating  the  energy  savings.  The  nature  of 
the  alternatives  outlined  in  the  scope  of  work  provides  for  no  interaction  or  "overlapping"  of 
energy  saving  measures,  and  thus  no  synergistic  effects  between  ECO's  exist. 

This  analysis  investigates  the  economic  feasibility  of  providing  the  buildings  listed  with  an 
alternate  source  of  steam  during  the  non-heating  months.  The  buildings  considered  for  evaluation 
of  summer  steam  requirements  are  246, 247, 248,  249,  250,  251,  400, 402, 403,  404,  405, 406, 
407, 410,  411,  416,  423,  450,  452, 469,  501,  and  525.  Of  these  22  buildings  covered  under  this 
study,  11  were  selected  to  be  surveyed  to  establish  baseline  criteria  for  each  type  of  building. 
From  the  baseline  criteria,  prorated  results  could  then  be  estimated  for  the  remaining  buildings. 
The  buildings  surveyed  were  246,  249,  400,  402,  404,  407,  411,  423,  450,  501,  and  525.  Due 
to  unique  variations  within  some  of  the  buildings  not  surveyed,  additional  field  investigations 
were  performed  to  verify  and  improve  the  "models"  used  to  represent  them. 

The  following  alternatives  for  independent  steam  and  hot  water  generation  have  been  considered: 

Alternative  1  Provide  one  gas-fired  individual  boiler  in  each  of  the  22  buildings. 


3 


Alternative  2 


Provide  one  central  gas-fired  boiler  to  serve  Enlisted  Barracks 
buildings  246,  247,  248,  250,  and  251;  and  provide  one  gas-fired 
individual  boiler  in  each  of  the  17  other  buildings.  Due  to  the 
requirements  of  the  Enlisted  Barracks  "central"  boiler,  a  remote 
structure  will  be  required,  and  thus  only  one  location  has  been 
analyzed. 

Alternative  3  Provide  electric  boilers  in  lieu  of  gas-fired  boilers  where 

applicable. 

Alternative  4  a.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency 

type)  in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in 
Alternative  1. 

b.  Provide  condensing  type  gas-fired  boilers  (or  high  efficiency 
type)  in  lieu  of  standard  gas-fired  boilers,  as  applicable,  in 
Alternative  2. 

The  results  of  this  analysis  are  that  all  of  the  alternatives  examined  meet  the  qualifications  for 
the  ECIP  program  (refer  to  section  Energy  Plan  below). 


Table  1.  ECIP  Analysis  Results 


Annual  Savings 


Simple 


Alt.  Investment 


Elec.  Oil 


Gas  Total  Ener 


SIR  Payback 


1  $  954,240  249  14,909  23,641 

2  $  956,480  206  14,909  23,830 

3  $1,002,400  -537  14,909  24,627 

4a  $1,013,600  251  14,909  23,797 

208  14,909  23,987 


38,799 

119,468 

341,567 

7.45 

2.07 

38,946 

120,163 

341,567 

7.45 

2.07 

38,999 

102,160 

340,630 

6.86 

2.26 

38,957 

120,502 

341,567 

7.03 

2.19 

39,104 

121,209 

341,567 

7.04 

2.20 

4b  $1,015,840 


Though  the  alternatives  provide  slightly  different  approaches  to  meeting  summer  period  steam 
demands,  there  are  two  key  factors  common  to  all  alternatives  that  dictated  the  close  results,  leaving 
only  small  differences  between  the  alternatives.  Energy  savings  range  from  38,799  MBTU  in 
Alternative  1  to  38,957  MBTU  in  Alternative  4,  and  total  monetary  savings  range  from  $442,790 
in  Alternative  3  to  $462,776  in  Alternative  4. 

One  reason  for  the  similar  results  among  the  alternatives  is  that  for  many  of  the  buildings  studied, 
the  steam  demand  was  large  enough  to  prohibit  the  use  higher  efficiency  equipment.  Thus  a  major 
portion  of  each  alternative  consists  of  the  same  large  gas-fired  boilers.  As  seen  with  Alternatives 
3,  4a  and  4b,  when  the  use  of  the  electric  or  high-efficiency  gas  equipment  is  extended  to  some  of 
the  buildings  which  are  borderline  cases,  the  increased  investment  costs  are  not  recovered  through 
improved  fuel  economy.  Moreover,  the  total  natural  gas  consumption  in  Alternatives  3,  4a  and  4b 
does  not  decrease  more  than  6.3%  from  the  gas  consumed  in  the  baseline  option,  Alternative  1. 

In  Alternative  3,  there  is  an  additional  penalty  with  the  cost  of  electricity  being  nearly  3.5  times  the 
cost  of  natural  gas,  not  including  the  extra  demand  charge.  It  is  this  demand  charge,  however,  that 
significantly  limits  the  use  of  electric  powered  equipment.  In  the  summer,  it  is  certain  that  any 
increase  in  load  will  result  in  an  increase  in  the  peak  load  because  the  air  conditioning  chillers  will 
also  be  in  use.  This  higher  peak  load  will  then  be  used  to  determine  the  demand  charge  for  the 
month.  In  the  Army  Corps  of  Engineers  Technical  Manual  5-810-5,  paragraph  4-4.C.2  acknowledges 
this  cost  of  electricity  and  states  that  "because  of  the  high  operating  cost  of  electrical  equipment, 
electricity  is  not  used  for  large-volume  water  heating  when  natural  gas  is  available. "  This  study  has 
used  electric  equipment  to  satisfy  only  the  smaller  hot  water  demands  among  the  buildings  to  analyze 
Alternative  3.  Extending  the  use  of  electric  equipment  to  the  larger  demand  buildings  yields  even 
less  desirable  results. 

The  second,  and  perhaps  most  significant  reason  for  the  small  variance  in  the  results,  is  that  a 
considerable  portion  of  the  savings  in  each  of  the  alternatives  resulted  from  a  reduction  in  the 
operations  and  maintenance  costs  associated  with  the  Central  Boiler  Plant,  Building  447.  The  costs 
used  to  determine  these  savings  were  based  on  fiscal  year  1991,  and  amount  to  approximately  80% 
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of  the  $461,035  of  anticipated  (first  year)  total  annual  savings.  It  should  be  recognized  that  the 
change  over  from  fuel  oil  to  natural  gas  took  place  in  October  1990,  and  that  part  of  the  year  may 
have  non-routine  service  and  maintenance  costs  included.  While  the  savings  calculations  have 
included  central  plant  operations  costs  as  an  item  of  savings,  maintenance  and  repair  costs  of  the 
central  boiler  plant  and  the  extensive  distribution  system,  including  any  of  the  "non-routine"  services, 
are  not  considered  as  savings  under  any  of  the  proposed  alternatives.  The  maintenance  and  repair 
work  will  still  be  required  on  an  annual  basis  in  order  to  provide  an  operational  central  heating 
system  for  the  following  winter. 

The  direct  energy  savings  shown  in  Table  1  for  each  alternative  are  the  combined  results  of  three 
factors.  First,  all  of  the  alternatives  benefit  from  a  direct  energy  savings  of  over  50%  at  the  points- 
of-use  in  the  buildings.  As  verified  during  the  field  investigations,  most  of  the  higher  energy  using 
buildings  have,  within  the  past  15  years,  switched  to  instantaneous  type  domestic  water  heating 
equipment  and  have  been  provided  with  little  or  no  hot  water  storage  capacity.  This  approach  to 
satisfying  a  hot  water  demand  does  not  consider  that  a  duration  of  peak  use  will  be  followed  by  an 
extended  period  of  low  use,  and  consequently,  an  opportunity  for  balanced  recovery.  Thus, 
instantaneous  equipment  allows  for  a  peak  condition  to  be  satisfied  indefinitely  and  does  not 
encourage  users  to  be  energy  efficient.  Current  Army  Technical  manual  5-810-5  provides  for  sizing 
equipment  using  storage  capacity  and  takes  durations  of  peak  use  into  consideration.  This  practice 
leads  to  equipment  of  significantly  smaller  capacities  and  will  not  allow  for  misuse  of  hot  water. 

The  second  factor  leading  to  direct  energy  savings  is  that  most  of  the  buildings  are  using  hot  water 
at  120°F  to  140°F.  Presently,  Army  regulations  provide  for  a  temperature  of  95 °F  at  the  point  of 
use  for  general  domestic  washing  applications.  The  calculations  for  this  study  use  storage  tank 
temperatures  of  100°F  to  110°F.  Applications  that  require  elevated  temperatures,  such  as 
dishwashing,  use  local  temperature  boosting  equipment  which  is  generally  steam  fired. 

The  third  factor  is  the  difference  in  the  cost  of  natural  gas  for  standard  and  interruptible  services. 
The  central  boiler  plant  qualifies  for  the  lower  interruptible  rate  (approximately  60%  of  the  normal 
service  rate)  because  the  equipment  is  able  to  be  fired  with  fuel  oil  as  well,  according  to  the  utility 
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company  Washington  Gas,  regardless  of  any  on-site  oil  reserves.  It  is  an  assumption  of  this  study 
that  the  local  boilers  and  water  heaters  would  not  be  provided  with  the  capability  of  burning  fuel  oil 
and  thus  will  not  be  able  to  benefit  from  the  much  lower  interruptible  service  gas  rate.  Though 
environmental  regulations  may,  in  the  future,  provide  clean  burning  gas  suppliers  an  arm  to  leverage 
higher  interruptible  service  rates  to  users  who  could  bum  heavier  fuel  oils,  Washington  Gas  is  not 
forecasting  this  increase.  This  study  assumes  only  standard  trends  as  stipulated  in  the  recent  ECIP 
criteria  will  affect  fuel  prices.  The  remaining  price  difference  between  the  services  is  accounted  for 
by  using  an  adjusted  or  "penalized"  rate  in  calculating  the  cost  savings  resulting  from  lower  natural 
gas  usage  of  the  various  alternatives. 

A  final  consideration  in  analyzing  the  energy  savings  is  that  the  central  steam  distribution  system  is 
aging  as  indicated  by  leaks,  malfunctioning  valves,  and  deteriorating  insulation  and  bare  pipes. 
Using  local  steam  equipment  avoids  these  energy  losses,  and  also  provides  a  period  to  address 
maintenance  needs  on  a  scheduled  basis  to  prepare  the  system  for  use  during  the  winter  months.  The 
steam  distribution  systems  within  the  buildings  surveyed  appears  to  be  sufficiently  tight  and  does  not 
contribute  significantly  to  the  loss  of  steam  from  the  central  system.  However,  the  steam  presses 
in  the  barracks  buildings  would  remain  as  a  point-of-use  steam  loss  for  all  of  the  alternatives 
considered. 

This  analysis  has  shown  that  Alternatives  1  and  2  are  the  most  favorable  in  meeting  the  ECIP 
program  criteria  and  would  have  economic  benefits  if  implemented.  Because  there  is  little  or  no 
economic  difference  between  Alternatives  1  and  2,  Alternative  1  is  recommended  as  a  more  flexible 
and  more  aesthetically  pleasing  alternative.  In  Alternative  2,  the  semi-central  boiler  system  serving 
the  "Old  Guard"  barracks  was  analyzed  with  the  provision  of  two  boilers  to  be  operated  in  a  back-up 
or  redundant  fashion.  If  the  barracks  were  to  depend  on  one  boiler  for  their  entire  needs,  there 
would  be  a  greater  chance  of  a  breakdown  affecting  all  of  these  barracks  than  with  an  independent 
boiler  for  each  building  as  provided  in  Alternative  1.  Therefore,  to  yield  an  accurate  comparison, 
only  viable  installations  could  be  considered.  In  addition,  Alternative  2  provides  for  a  separate 
structure  which  would  be  located  behind  the  "Old  Guard"  buildings.  This  could  detract  from  the 
appearance  of  the  base  from  the  outside  (Arlington  Boulevard  exposure),  and  would  limit  any  future 
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use  of  this  space.  The  areas  under  consideration  are  presently  used  for  parking,  access  to  the 
buUdings,  and  various  training  exercises  by  the  "Old  Guard"  companies. 
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3.  ENERGY  CONSUMPTIONS  AND  SAVINGS 


The  following  figures  present  the  estimated  basewide  energy  usage  patterns  before  and  after  the 
implementation  of  Alternative  1;  providing  an  individual  gas  fired  boiler  or  domestic  water 
heater,  as  applicable,  in  each  building  currently  served  by  the  central  steam  plant  during  the 
summer  period. 


Ft.  Myer  Annual  Energy  Consumption 

Present  Operation 


Ft.  Myer  Annual  Energy  Consumption 

Alternate  1  Implemented 
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Seasonal  Steam  Production  Energy  Usage 

Present  Operation 


Summer  (34.30%) 
57,530.5  MBTU 


Other  Seasons  (65.70%) 
110,193.3  MBTU 


Seasonal  Steam  Production  Energy  Usage 

Alternate  1  Implemented 


Annual  Steam  Production  Savings: 
$461,035(21.7%)* 

*  Includes  Operations  Costs 


Summer  (14.53%) 
18,731.47  MBTU 


Other  Seasons  (85.47%) 
110,193.3  MBTU 


4.  ENERGY  PLAN 


The  Energy  Conservation  Investment  Program  (ECIP)  is  available  for  the  energy  conservation 
opportunity  (ECO)  analyzed  in  this  report.  ECIP  funding  can  apply  to  projects  which  have  a 
construction  cost  estimate  greater  than  $300,000,  a  savings  to  investment  ratio  (SIR)  greater  than 
1.25  and  a  simple  payback  period  of  ten  years  or  less.  ECIP  projects  are  also  assessed  a  level  of 
risk  associated  with  continuity  of  the  base  mission  and  stability  of  the  baseline  energy  consumption 
used  in  the  analysis  calculations. 

The  services  provided  by  Fort  Myer  are  expected  to  be  required  throughout  the  foreseeable  long 
term.  Accordingly,  it  is  also  expected  that  the  energy  baseline  used  in  the  preparation  of  this 
analysis  will  remain  stable  for  the  period  of  the  savings  calculation. 
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ECIP  Analysis  Summary  Sheets 


Costs  of  Central  Boiler  Plant 


Savings  Over  Present  Costs 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  Myer,  Virginia  REGION:  3  PROJECT  NO. 

PROJECT  TITLE:  Fort  Myer  Sumner  Steam  Shut  Down  -  EEAP 
DISCRETE  PORTION  NAME:  ALTERNATIVE  1 

ANALYSIS  DATE:  March  1994  ECONOMIC  LIFE  (YR  20  PREPARER:  KMS 


DACA  31-89-C-0198 
FISCAL  YEAR:  1994 


1-  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST  $  852,000 

B.  SIOH  $  51,120 

C.  DESIGN  COST  $  51,120 

D.  TOTAL  COST  (1A+1B+1C)  $  954,240 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (10-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$0.00 

$0.00 


$954,240 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACT0R(4) 

SAVINGS(5) 

A. 

ELEC 

$14.37 

249.4 

$ 

3,584 

14.65 

$ 

52,504 

B. 

DIST 

$ 

0 

$ 

0 

C. 

RESID 

$4.76 

14,908.9 

$ 

70,966 

20.99 

$ 

1,489,584 

D. 

NG 

$1.90  * 

23,640.8 

$ 

44,918 

20.60 

$ 

925,301 

E. 

PPG 

$ 

0 

$ 

0 

F. 

COAL 

$ 

0 

$ 

0 

G. 

SOLAR 

$ 

0 

$ 

0 

H. 

GEOTH 

$ 

0 

$ 

0 

I. 

BIOMA 

$ 

0 

$ 

0 

J. 

REFUS 

$ 

0 

$ 

0 

K. 

WIND 

$ 

0 

$ 

0 

L- 

OTHER 

$ 

0 

$ 

0 

M. 

DEMAND 

SAVINGS 

$ 

0 

$ 

0 

N. 

TOTAL 

38,799 

$ 

119,468 

$ 

2,467,389 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (*/-)  $341,567 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

8.  NON  RECURRING  SAVINGS  <+)  OR  COST  (-) 


13.59 


$4,641,896 


ITEM 


a. 

b. 

c. 

d. 


TOTAL 


SAVINGS(+) 

COST(-)(1) 

0 

0 

0 

0 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACT0R<3) 

0.000 

0.000 

0.000 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$  0 

$  0 

$  0 

$  0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  lG/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 
5-  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/lG: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


$4,641,896 

2.07  YEARS 
$7,109,284 
7.45 
10,99% 


*  Natural  gas  rate  is  adjusted  to  account  for  the  difference 
between  interruptible  service  rate  and  standard  service  rate. 
(See  “Savings'*  calculation  sheets  2  of  11  and  3  of  11) 
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Summer  Steam  Production:  May  15, 1991  to  October  15, 1991 
(data  from  Facilities  Engineering  Log) 


Steam  Produced 

Gas  Consumed 

Oil  Consumed 

May 

5,321,541  pounds 

6,120,000  cuTt. 

0  gallons 

June 

.  9,933,642  pounds 

11,350,000  cu.ft. 

0  gallons 

July 

10,154,109  pounds 

11,750,000  cu.ft. 

0  gallons 

August 

9,851,337  pounds 

11,040,000  cu.ft. 

0  gallons 

September 

8,803,767  pounds 

2,060,000  cu.ft. 

63,850  gallons 

October 

4,286,720  pounds 

0  cu.ft. 

38,970  gallons 

Total  =  48,351,116  pounds  42,320,000  cu.ft. 


102,820  gallons 


Production  by  Gas: 
Percentage  by  Gas: 
Heating  Value  of  Gas: 
Boiler  Efficiency: 
Plant  Efficiency: 

Production  by  Oil: 
Percentage  by  Oil: 
Heating  Value  of  Oil: 
Boiler  Efficiency: 
Plant  Efficiency: 


37,036,046 

76.60% 

I, 000  BTU/cu.ft 

82.00%. 

77.01%' 

II, 315,070 

23.40% 

145,000  BTU/gaUon 
71.11% 

66.79% 
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0  &  M  Costs  of  Proposed  Individual  Bollers/Water  Heaters 

RE:  Sunmier  Steam  Study 
Ft.  Myer,  VA 
EAC  Proj.  No.  92002.00 

PROPOSED  EQUIPMENT; 

DOMESTIC  HOT  WATER  HEATERS: (Nat  Gas  w/  Powered  Burner) 

Bldg.  No.  Energy  Requirement  Storage  Recovery  Operational  Off-Season 


(kBTU/hr) 

,  (gals) 

(GPH) 

Visits 

Overhaul 

249 

80,8  . 

141 

161.5 

1 /month 

1/yr 

402 

545.6 

952 

1,091,3 

l/msftth 

- 

405 

31.1 

53 

i;636.9 

1 /month 

1/yr 

407 

173.3 

267 

346.7 

1 /month 

l/yr 

411 

54.2 

173 

108.3 

1 /month 

1/yr 

416 

288.1 

503 

576.2 

1 /month 

1/yr 

423 

180.0 

360 

360 

1 /month 

1/yr 

450 

131.9 

422 

263.9 

1  /month 

1/yr 

469 

288.1 

250 

250 

1 /month 

1/yr 

LOW  PRESSURE  STEAM  BOILERS  (  Nat  Gas  Fired)  : 


Bldg.  No. 

Energy  Requirement 
(kBTU/hr) 

Operational 

Visits 

Boiler  Water  Off-Season 
Treatment  Overhaul 

400 

583.7 

1/week 

3 /week 

1/yr 

403 

818.5 

1/week 

3 /week 

1/yr 

• 

404 

3,478.2 

l/week 

3 /week 

1/yr 

406 

818.5 

1/week 

3 /week 

1/yr 

501 

2,000.0 

l/week 

3 /week 

1/yr 

525 

1,708.3 

1/week 

3 /week 

1/yr 

HIGH  PRESSURE 

STEAM  BOILERS  (Nat 

Gas  Fired); 

...  Bldg.' No. 

Energy  Requirement 
(kSTU/hr) 

Operational 

Visits 

Boiler  Wtr  Off-Season 
Treatment  Overhaul 

Boiler 

Inspection 

246 

597.7 

1/day 

3 /week 

1/yr 

Hyr 

247 

227.0 

1/day 

3 /week 

1/yr 

2/yr 

248  , 

394.7 

1/day 

3  /  week 

1/yr 

2/yr 

250 

248.1 

1/day 

3 /week 

1/yr 

2/yr 

251 

362.3 

1/day 

3 /week 

1/yr 

2/yr 

410 

220.0 

1/day 

3 /week 

1/yr 

2/yT 

ANMY  EN 


@004 


Shest  S'  »,=  II 

BASIS  FOR  ESIIMAIE! 

1.  Operational  period  for  the  utilization  of  proposed  individual  boilers/water 
heaters  are  based  on  six  (6)  months  per  year  (May  -  Oct) . 

2.  0  &  M  manpower  requirements  enunciated  are  based  on  projections  provided  by 
the  Ft.  Myer  Heating  Shop  (Mr.  Wm,  A.  WOLFE,  Foreman).  Fort  Myer  requirements 
meet  or  exceed  requirements  prescribed  in  AR420-49. 

3.  Shop  manhour  cost  are  FY  "93  data. 

4.  Other  cost  figures  are  baaed  on  FY  "93  data  or  from  quotations  from  local 
Vendors. 

BASIS  FOR  caHUITLATIONS:  - 

1.  Operational  Visits:  .5  manhour  per  visit 

2.  Seasonal  Overhaul  :  8  manhours  for  boiler  size  up  to  1,000  kBTO/hr, 

12  manhours  for  boiler  size  1,000  -  5,000  kBTU/hr. 

Z-i  ■  iWatee  .Treatment  :  .5  hr.  per  visit  X  3/week  =1.5  hrs.  per  week 

(Includes:  Draw  sample  and  test,  fill  chemical  tank, 
operational  check  of  automatic  feeder  equip.,  etc.) 

4.  Boiler  Inspection  :  "Cold"  and  "Hot"  Inspections  on  Hi  Press.  Steam  Boilers 

by  approved  and  recognized  Insurance  Company. 

$265.00  ea.  for  "Cold".  $251.00  ea.  for  "Hot"  =  $516,00 

5.  Material  Costs: 

a.  Parts  and  materials  associated  with  performing  routine  PM  functions 
•cand  annual  overhaul  (lubricants,  filters,  gaskets,  etc.): 

(1)  Dom.  Hot  Wtr  Heaters  w/  powered  burners:  $10,00/yr. 

(2)  Low  Press.  Steam  Boilers  (forced  draft):  $40.00/yr 

(3)  Hi  Press.  Steam  Boilers  (forced  draft)  :  $60.00/yr 

6.  Chemicals  Cost  for  Boiler  Water  Treatment: 

Projected  costs  were  derived  through  consultations  w/  Mr.  Dave  VODVARKA  of 
NUTMEG  Technology  Inc.,  New  Haven,  Connecticut  who  is  currently  providing 
Boiler  Water  Treatment  services  for  Ft.  Myer. 

..7.  Hourly  man-hour  cost  for  Ft.  Myer  Heat  Shop:  $24.76  per  hour. 


il 


0  &  M  COST  CALCULATIONS  WORKSHEET 
DOMESTIC  HOT  WATER  TTFATEEJS;  '(9  ea.)' 

Operational  Visits:  Annual  Coat 

.5  hr  ea.  Z  1/mo  Z  6  mos  =  3  hrs/yr  ea. 'X  9  =27  hrs/yr  X  $24.76=  $  668.52 

Off-season  Overhaul; 

2  hrs  ea.  Z  1/yr.  s  2  hrs/yr  ea.  X  9  =  18  hrs/yr  X  $24.76  - -  *  445.68 

PM  Materials  Cost: 

$l0.00/yr  ea.  X  9 - ^ - -  90.00 

LOW  PRESS.  STEAM  BOILERS:  (  6  ea.  ) 

Operational  Visits: 

.5  hr.  ea  X  1/wk  X  .26  wks  =  13  hrs/yr  ea.  X  6  *  78  hrs/yr  X  24.76=  1,931.28 
Off-season  Overhaul: 


6  hrs.  ea  X  1/yr  =  6  hrs/yr  ea.  X  6  =  36  hrs/yr  X  $24.76  - -  891.36 

Boiler  Water  Treatment; 

.5  hr /visit  X  3/wk  *  1.5  hrs  ea.  X  26  wks  =  39  hrs/yr  ea  X  8  - 

234  hrs/yr  X  $24.76 -  =  5,793.84 

4 

PM  Materials  Cost: 

$40.00/yr.  ea.  X  6  - -  240.00 


HIGH  PRESS.  STEAM  BOILERS:  (  6  ea.  ) 

Operational  Visits: 

.5  hr  ea.  X  l/day  X  125  days  =  62.5  hr/yr  ea.  X  6  =  375  hrs/yr  X 


$24.76  — =  9,285.00 

Off-season  Overhaul: 

6  hrs  ea.  X  1/yr  =  6  hrs/yr  ea.  X  6  -  36  hrs/yr  X  $24.76  - -  891.36 

Boiler  Water  Treartment; 

.5  hr/vislt  X  3/wk  =  1.5  hrs  ea.  X  26  wks  =39  hrs/yr  ea.  X  6  = 

234  hrs/yr  X  $24.76  — =  5,793.84 

PM  Materials  Cost: 

$60-.00/yr  ea.  X  6  - - -  =  360.00 

Boiler  Inspection  (semi-annual): 

$516.00/yr  ea.  X  6  - -  3,096.00 

** Chemicals  for  Water  Treatment: 

Vendor  estimated  annual  requirement  for  12  Steam  Boilers:  =  7,346.00 

TOTAL  MAN-HOURS:  =  1.038  TOTAL  0  &  M  COSTS;  .  $  36,832.88 

One-time  Water  Treatment  Equipment  setup  cost  for  12  Steam  Boilers: 

(Tanks,  feeder  pumps,  etc.)  VENDOR  QUOTE:  .  S  6,528.00^ 


ESTIMATED  - - 

K.  OSHIMA  (703)  696-3804 

COHVeiiSATlOhi  WfTH-  ,  2.'' 30  PM. 
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Construction  Cost  Estimates 


Summaries  of  Initial  Costs 
Alternatives  1  and  2 
Alternative  3  (Revised  Sheets) 


Alternative  4  (Revised  Sheets) 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  Of  1 

PROJECT:  SUMMER  STEAM  SHUT  DOWN  STUDY 
BUILDING:  All  Buildings 

LOCATION:  FORT  MYER,  VIRGINIA 

AE  PROJECT  NO.:  92002.00 

AE;  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  KS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

PROJECT  SUMMARY  SHEET:  Project  Totals  &  Contingencies 

1  BARE  COSTS 

TOTAL  COST 

ITEM 

MATERIAL 

LABOR 

TOTAL 

(including  O  &  P) 

Alternative  1 :  Project  Totals 

$390,361 

$84,160 

$474,521 

$811,872 

Contingency  to  Cost  of  Consturction:  5% 

$40,594 

PROJECT  GRAND  TOTAL 
(rounded  to  the  nearest  $1 ,000) 

$852,000 

Alternative  2:  Project  Totals 

$382,052 

$108,121 

$490,173 

$813,235 

Contingency  to  Cost  of  Consturction:  5% 

$40,662 

PROJECT  GRAND  TOTAL 
(rounded  to  the  nearest  $1 ,000) 

$854,000 

Alternative  3:  Project  Totals 

$422,108 

$86,615 

$508,723 

$852,565 

Contingency  to  Cost  of  Consturction:  5% 

$42,628 

PROJECT  GRAND  TOTAL 
(rounded  to  the  nearest  $1,000) 

$895,000 

Alternative  4a:  Project  Totals 

$418,711 

$90,133 

$508,844 

$861,712 

Contingency  to  Cost  of  Consturction:  5% 

$43,086 

PROJECT  GRAND  TOTAL 
(rounded  to  the  nearest  $1 ,000) 

$905,000 

Alternative  4b;  Project  Totals  $410,582  $114,333  $524,915  $863,720 

Contingency  to  Cost  of  Consturction:  5%  $43,1 86 


PROJECT  GRAND  TOTAL 
(rounded  to  the  nearest  $1 ,000) 


$907,000 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  Dec.  1993 

SHEET  1  of  5 

PROJECT:  SUMMER  STEAM  SHUT  DOWN  STUDY 

BUILDING:  All  Buildings 

CONTRACT  NO.:  DACA  31-89-C-0198 

LOCATION:  FORT  MYER,  VIRGINIA 

AE  PROJECT  NO.:  92002.00 

ESTIMATOR:  KS 

PRELIM: 

AE:  Engineering  Applications  Consultants.  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

PROJECT  SUMMARY  SHEET:  Alternative  1 

1  BARE  COSTS 

TOTAL  COST 

ITEM 

MATERIAL 

LAiBOR 

TOTAL 

(including  O  &  P) 

Building  246  Enlisted  Barracks 

24,557 

5,206 

29,763 

43,224 

Building  247  Enlisted  Barracks 

16,631 

4,272 

20,903 

30,495 

Building  248  Enlisted  Barracks 

17,492 

4,402 

21,894 

31,924 

Building  249  Enlisted  Barracks 

2,554 

1,272 

3,826 

5,691 

Building  250  Enlisted  Barracks 

19,346 

7,962 

27,308 

40,370 

Building  251  Enlisted  Barracks 

19,157 

5,578 

24,735 

36,202 

Building  400  Band 

16,401 

4,023 

20,424 

29,762 

Building  402  Enlisted  Barracks 

25,571 

5,350 

30,921 

44,893 

Building  403  Enlisted  Barracks 

33,828 

6,551 

40,379 

58,528 

Building  404  Dining  Facility 

47,900 

9,146 

57,046 

82,662 

Building  405  Recreation  Center 

4,047 

1,141 

5,188 

7,587 

Building  406  Enlisted  Barracks 

28,315 

3,014 

31,329 

44,949 

Building  407  NCO  Club 

4,180 

1,236 

5,416 

7,930 

Building  41 0  Enlisted  Barracks 

15,613 

3,032 

18,645 

27,027 

Building  41 1  Bowling  Center 

2,156 

736 

2,892 

4,251 

Building  416  Enlisted  Barracks 

16,971 

3,075 

20,046 

29,016 

Building  423  Commissary  ~  DELETED 

Building  450  Main  Exchange 

7,723 

1,299 

9,022 

13,040 

Building  452  PX  Service  Station  --  NO  SERVI 

Building  469  Child  Care  Center 

4,141 

1,286 

5,427 

7,957 

Building  501  Tencza  Terrace 

51,861 

7,838 

59,699 

86,119 

Building  525  Rader  Clinic 

31,917 

7,741 

39,658 

57,774 

Natural  Gas  Services  (by  Washington  Gas): 

-  Services 

— 

-  -  - 

— 

25,455 

Mains 

— 

— 

— 

71,192 

Meters 

— 

— 

— 

22,600 

Regulators 

3,224 

GRAND  TOTAL 


$390,361 


$84,160 


$474,521 


$811,872 


STANDARD  FEATURES  ■ 

Meets  ASHRAE  90A>1980  (1982  requirements)  and  C.E.C.  and  HBHIHillH 

New  York  Codes  for  thermal  efficiency  and  standby  loss. 

GLASS-LINED  TANK  -  Exclusive  corrosion  protection  with  glass-lining  and 
nickeious  oxide  on  all  interior  surfaces.  Multiple  anodes  provide  corrosion 
protection. 

POWER  GAS  BURNER  —  Electronic,  flame  monitoring  with  direct  spark 
ignition  (BTP-140  thru  BTP-370).  Solid  state  programmed  flame  safeguard 
(BTP-540A  &  BTP-700A).  For  added  safety,  all  units  are  equipped  with  redun¬ 
dant  gas  valves.  Power  gas  burner  requires  120  volt  60Hz  service.  A  NEGA¬ 
TIVE  DRAFT  is  required  in  the  vent  piping.  This  is  not  a  forced  draft  burner. 
FULLY  AUTOMATIC  CONTROLS  -  Safety  shut  off,  high  temperature  limit 
control,  dual  thermostat  (adjustable  120°F  thru  IBO^F)  for  accurate  tempera¬ 
ture  control.  Maximum  inlet  gas  pressure  14"  W.C. 

EXTRA  DENSITY  VERMIN-PROOF  GLASS  FIBER  INSULATION. 

JACKET  —  Is  of  heavy  gauge  steel  with  baked  enamel  finish  over  bonderized 
undercoat. 

FULLY  CERTIFIED  BY  A.G.A.  {BTP-140  thru  BTP-370). 

UL  CERTIFIED  ON  BTP  -  540A  AND  700A. 

MEETS  ASHRAE,  C.E.C,  AND  N.Y.  CODES, 

ASME  CONSTRUCTION  -  Standard  on  BTP-540  &  700,  available  on  BTP-140, 
BTP-199,  BTP-270  &  BTP-370.  When  specifying  ASME  construction,  ADD 
the  letter  "A"  i.e.,  BTP-270A. 

A.G.A./ASME  RATED  TEMPERATURE  &  PRESSURE  RELIEF  VALVE  ^ 

Factory  installed. 

BAROMETRIC  DRAFT  DAMPER  —  To  ensure  proper  draft  for  maximum 
efficiency. 

EASY  CLEANING  —  Handhole  cleanout(s)  allows  easy  cleaning. 

CAUTION:  Unit  must  be  installed  on  non-combustible  surface. 

PROFESSIONAL  STARTUP  SERVICE  -  Furnished  to  assure  most  efficient 
combustion  and  safe  initial  operation. 

OTHER  FEATURES 

•  Two  layers  of  high  temperature  ceramic  fiber  insulation  in  combustion 
chamber  •Flame  inspection  port  opening  •  Mounted  on  rugged  channel  iron 
skids  •  Multiple  anodes  for  protection. 

NOTE;  Maximum  gas  inlet  pressure  14"  W.C. 

OPTIONS 

•  Factory  Mutual  approved  control  arrangement  •  Illinois  School  Code 

•  Industrial  Risk  Insurance  (formerly  FIA)  control  systems  -  on  models  over 
400,000  BTU  •  National  Board  stamping  (ASME  heaters  only)  •  Low  water 
cutoff  •  5  or  10  year  extended  limited  warranty. 


CONSERVATIONISr 

COMMERCIAL  GAS 
TANK-TYPE  WATER  HEATERS 
BTP-140  THRU  700 


Storage 

Capacity 


Input  Rating  Recovery  Capacity  Recovery  Capacity 


Motor  HP 
120  V 


ASME 

<ON  SELECTED  MODELS) 


Models 

U.S. Gallons 

Nat.  &  Prop. 

100°F  Rise 

140°F  Rise 

60  Hz  1  Phase 

BTP  140 

86 

140.000 

136 

97 

1.40  H.P. 

0TP  199 

86 

199.000 

193 

138 

1 .5  Amps. 

8TP.270 

86 

270,000 

262 

187 

1  40  H.P. 

»  BTP  370 

75 

3  70,000 

359 

256 

1 .5  Amps 

BTP  540A 

69 

540.000 

524 

374 

1,'6  H.P, 

8TP  700A 

69 

650,000 

630 

450 

4.7  Amps 

•Natural  gas  only 

Based  on  80%  Thermal  Efficiency. 

NOTE;  To  compensate  for  the  effects  of  high  altitude  areas  above  2000  feet,  recovery 
capacities  should  be  reduced  approximately  4%  for  every  1000  feet  above  sea  level. 
Above  capacities  are  based  on  actual  efficiencies  obtained  in  A.  0.  Smith  engineer¬ 
ing  laboratories. 


LIMITED  WARRANTY 
OUTLINE 

If  the  tank  should  leak  any  time 
during  the  first  three  years,  under  the 
terms  of  the  warranty,  A.  0.  Smith 
will  furnish  a  replacement  heater; 
installation,  labor,  handling  and  local 
delivery  extra.  THIS  OUTLINE  IS 
NOT  A  WARRANTY.  For  complete 
information,  consult  the  written 
warranty  or  A.  0.  Smith  Water 
Products  Company. 


Revised  June  1990 


A  106.7 


BTP-199 


BTP-270 


BTP-370 


P-540A 


74  3/4 

67  3/4 

27 

m 

23  1/8 

74  3/4 

iAlc?Zl 

27 

23  1/8 

74  3/4 

KMcgl 

27 

m 

23  1/8 

74  3/4 

•65 

27 

glBclBil 

79  1/2 

70  3/8 

25  1/4 

MSlwiicHa 

79  1/2 

70  3/8 

25  1/4 

iEI 

29  3/8 

27  3/ 


27  3/ 


27  3/4 


85  1/4 


mm 

49 

27  3/4 

49 

22  1/8 
22  7/8 


87  1/4  22  7/8 


12  9/16 


Approx. 
Ship.  Wt. 
Burner  Only 


30 


30 


50 


3/4 

638 

1 

739 

1 

739 

GENERAL 


BTP  SUGGESTED  SPECIFICATION 


Water  heaterfs)  shall  be  Model _ _  as  manufactured  by  A.  O.  SMITH  or  equal.  Water  heaterfs)  shall  be  of  glass- 

lined  design  and  include  a  powered  gas  burner  with  redundant  main  gas  valves,  electronic  ignition,  automatic  pilot  gas  valves, 

gas  pressure  regulator,  and  flame  inspection  port.  Heater(s)  shall  have  an  input  rating  of _  and  a  recovery  rating 

of _ _GPH  at  a  temperature  rise  of  100® F  with  a  maximum  storage  capacity  of _ .  Heater (s)  shall  be  equipped 

with  1-1/2”  NPT  WATER  inlet  and  outlet  openings  and  (1)  4"  handhole  cleanout  on  Models  BTP-140  thru  BTP-270;  (2)  4” 
handholes  on  ASME  models.  Heater(s)  shall  have  a  minimum  working  pressure  of  160  psi  and  include  a  high  temperature  limit 
control,  dual  thermostat  for  accurate  temperature  control  and  factory  installed  AGA.  T  &  P  valve.  Heater{s)  shall  be  equipped 
with  multiple  anodes  for  protection,  be  insulated  with  a  vermin-proof  glass  fiber  insulation  and  meet  ASHRAE 
90A-1980  (1982  requirements)  for  thermal  efficiency  and  standby  loss.  The  outer  jacket  shall  have  a  baked  enamel  finish  over 
a  bonderized  undercoating.  All  internal  surfaces  of  the  heater(s)  exposed  to  water  shall  be  glass-lined  with  a  alkaline  boro- 
silicate,  nickelous  oxide  composition  that  has  been  fused  to  the  steel  by  firing  at  a  temperature  range  of  1400°F  to  1600®F. 
Heater(s)  tank  shall  have  a  3  year  limited  warranty  against  corrosion  as  outlined  in  the  written  warranty. 


CONTROLS  -  BTP-140  thru  BTP-370A 

Controls  shall  include  a  Fenwal  05-16  to  provide  direct  spark  igjiition  and  flame  monitoring.  A  prepurge  of  30  seconds 
minimum  shall  be  provided.  A  trial  for  ignition  period  of  5  seconds,  after  which  if  the  flame  is  not  proved  or  lost  during  the 
running  cycle,  the  system  will  lock  out.  System  shall  include  automatic  gas  valve,  main  gas  pressure  regulator,  automatic  gas 
shut-off,  manual  shut-off,  and  be  rated  for  14”  W.C.  maximum  gas  pressure. 

CONTROLS  -  BTP-540A  thru  BTP-700A 

Controls  shall  include  a  solid  state  electronic  safeguard  primary  control  which  provides  a  2-4  second  shutdown  in  the  event 
of  flame  failure  and  a  prepurge  of  the  combustion  chamber.  System  shall  include  pilot  and  main  gas  regulators,  an  auto¬ 
matic  gas  valve,  manual  test  cock,  manual  gas  shut-off  cock,  pilot  shut-off  cock,  and  pilot  solenoid  valve.  Controls  shall  be 
rated  for  14”  W.C.  maximum  gas  pressure. 


A.  O.  Smith 

Water  Products  Company 
Irving,  TX 

A  Division  of  A.  O.  Smith  Corporation 
A.  O.  Smith  Corporation  reserves  the  right  to  make  product  changes 
or  improvements  at  any  time  without  notice. 
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COMMERCIAL  GAS  TANK  TYPE  WATER  HEATERS 

BTP-125-140  thru  BTP-1 25-720 
BTP-200-300  thru  BTP-200-1500 
BTP-300-300  thru  BTP-300-1500 
BTP-400-600  thru  BTP-400-2500 
BTP-600-720  thru  BTP-600-2500 


Meets  ASHRAE  90A-1980,  1982  requirements 
(formerly  90-75)  for  energy  efficiencies. 

FEA TURES 

UL  —  Entire  unit  UL  listed  (File  No.  MH1 1631). 

GLASS-LINED  TANK  —  Exclusive  corrosion  pro¬ 
tection  with  glass-lining  on  all  interior  surfaces. 
Multiple  anodes  provide  even  more  corrosion  pro¬ 
tection. 

ASME  CONSTRUCTION  STANDARD  -  160 

PSI  working  pressure  on  all  models. 

POWERED  GAS  BURNER  -  Suitable  for  natural 
or  propane  gas.  Powered  burner  has  electronic 
flame  safeguard  control  with  intermittent  spark 
ignition.  Also  included  are  main  and  pilot 
automatic  gas  valves  plus  gas  pressure  regulators, 
diaphragm  air  switch  for  proof  of  blower  opera¬ 
tion.  Maximum  supply  gas  pressure  11"  W.C. 
A  negative  draft  of  —.02"  (min.)  —.07"  W.C.  is 
required  in  vent  piping. 

FULLY  AUTOMATIC  CONTROLS  WITH 
SAFETY  SHUTOFF  -  High  temperature  limit 
control  (manual  reset).  ASME  rated  temperature 
and  pressure  relief  valve.  Hinged  door  control 
compartment  for  ease  of  access.  Two  thermo¬ 
stats,  upper  and  lower,  for  accurate  temperature 
control.  Standard  control  is  for  120°  -  150°F 
water  service. 

JACKET  —  Heavy  gauge  steel  with  baked  enamel 
finish  over  bonderized  undercoat. 

PROFESSIONAL  START-UP  SERVICE  FUR¬ 
NISHED  TO  ASSURE  MOST  EFFICIENT  COM¬ 
BUSTION  AND  SAFE  INITIAL  START-UP. 
ALL  UNITS  ARE  ALSO  100%  TESTED  AT 
FACTORY. 

OTHER  FEATURES 

•  Two  layers  of  high  temperature  ceramic  fiber 
insulation  in  combustion  chamber  •  Flame  in¬ 
spection  port  opening  •  Mounted  on  rugged 
channel  iron  skids  •  National  Board  stamping 

•  Combination  temperature  and  pressure  gauge 

•  Low  water  cutoff  •  ASME  rated  temperature 
and  pressure  relief  valve  •  Barometric  draft  regu¬ 
lator  •  Two  4"  handhole  inspection  openings 

•  120  volt  control  circuit 


ASME 


OPTIONS 

•  Factory  Mutual  approved  control  arrangennent 

•  Industrial  Risk  Insurance  (formerly  FI  A) 

•  Illinois  School  Code  control  systems  •  5  year 
or  10  year  limited  warranty  •  Manifold  kit 

•  High  or  low  water  pressure  switch  •  ISO^F 
water  service  thermostats  •  A.G.A.  rated  T  &  P 
valve  •  Modular  graphic  burner  systems  manage¬ 
ment  on  heaters  with  270,000  BTU  input  and 


LIMITED  WARRANTY  OUTLINE 

If  the  tank  should  leak  any  time  during  the  first 
three  years,  under  the  terms  of  the  warranty, 
A.  0.  Smith  will  repair  or  replace  heater;  instal¬ 
lation,  labor,  handling  and  local  delivery  extra. 
THIS  OUTLINE  IS  NOT  A  WARRANTY.  For 
complete  information,  consult  the  written 
warranty  or  A.  0,  Smith  Water  Products 
Company. 


Revised  March  1990 
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Models 


BTP-125-140* 
BTP-125-199* 
BTP- 125-255* 


BTP. 


BTP-200- 

BTP-200- 


BTP-200- 

BTP-200- 


BTP-300- 

BTP-300- 


BTP-300- 

BTP-300- 


Nominal 

Storage 

Capacity 

U.S. 

Gallons 


25 
25 
125 


25 
25 
125 


125 


0 


BTP-400-1500 

BTP-400-1750 

BTP-400-2000 


BTP-400-2250 

BTP-400-2500 


BTP-600-720 

BTP-600-1000 

BTP-600-1250 


BTP-600-1500 

BTP-600-1750 

BTP-600-2000 


BTP-600-2250 

BTP-600-2500 


Capacity  ratings  are  based  on 


STORAGE  CAPACITIES 


Recovery 

Capacity 

GPH 

80®F  Rise 


170 


140,000 

199,000 

255,000 


270,000 

400,000 

540.000 


720.000  779 


3 

6 


800,000 

1,000,000  1 


1,250,000  1372 

1.500,000  1615 


3 

6 


800,000 

1,000,000 


1,250,000 

1,500,000 

600,000 


800,000  1096 

1,000,000  1290 

1 .250,000 _ 1532 

,000  1775 

,000  2017 

.000  2259 


2,250,000  2502 

2.500.000  2744 


720,000  1178 

1,000.000  1450 

1.250,000  1692 


1.500.000 

1,750,000 

2.000,000 


2,250.000 

2.500.000 


80%  thermal  efficiency.  *Beckett 


Recovery 

Capacity 

GPH 

100“F  Rise 

Recovery 

Capacity 

GPH 

140®F  Rise 

136 

97 

193 

138 

247 

176 

262 

187 

387 

277 

524 

374 

698 

499 

291 

208 

582 

416 

776 

554 

970 

693 

Motor  HP 
120V  60  Hz  10 


1/15  HP/2.2  Amps 


1/4  HP/4.6  Amps 


2727 

3030 


burners 


1/4  HP/4.6  Amps 


1/3  HP/5.5  Amps 


1/2  HP/7.4  Amps 


1/4  HP/4.6  Amps 


1/3  HP/5.5  Amps 


1/2  HP/7.4  Amps 


1/4  HP/4.6  Amps 


1/3  HP/5.5  Amps 


1/2  HP/7.4  Amps 


3/4  HP/10.2  Amps 


1/3  HP/5.5  Amps 


1/2  HP/7.4  Amps 


3/4  HP/10.2  Amps 


T  &  P  VALVE  OPENING 
3/4“  140  &  199  MBH 


All  Dimensions  In  Inches 


Models 

■ 

B 

C 

■ 

BTP-125-140 

83  1/2 

15 

1/2 

32  1/2 

1  1/4 

34  1/2 

5 

46t 

73 

1280 

BTP- 125-199 

83  1/2 

15 

1/2 

32  1/2 

1  1/4 

34  1/2 

6 

46t 

73 

1280 

BTP- 125-255 

83  1/2 

15 

1/2 

32  1/2 

1  1/4 

34  1/2 

6 

46t 

73 

1280 

BTP- 125-270 

83  1/2 

15 

1 

32  1/2 

1  1/4 

34  1/2 

6 

56  1/2 

73 

1385 

BTP- 125-400 

83  1/2 

15 

1 

32  1/2 

1  1/4 

34  1/2 

7 

56  1/2 

73 

1385 

BTP- 125-540 

83  1/2 

15 

1 

32  1/2 

1  1/4 

34  1/2 

8 

56  1/2 

73 

1485 

BTP- 125-720 

83  1/2 

15 

1  1/4 

32  1/2 

1  1/4 

34  1/2 

10 

56  1/2 

73 

1490 

BTP-200-300 

83  1/2 

■a 

1 

32  1/2 

1  1/2 

44  3/4 

6 

66  1/2 

73 

2098 

BTP-200-600 

83  1/2 

la 

1 

32  1/2 

1  1/2 

44  3/4 

8 

68  1/2 

73 

2098 

BTP-200-800 

83  1/2 

15 

1  1/4 

32  1/2 

1  1/2 

44  3/4 

10 

66  1/2 

73 

2103 

BTP-200-1000 

83  1/2 

15 

1  1/4 

32  1/2 

1  1/2 

44  3/4 

10 

66  1/2 

73 

2103 

BTP-200-1250 

83  1/2 

15 

1  1/4 

32  1/2 

1  1/2 

44  3/4 

12 

66  1/2 

73 

2467 

BTP -200- 1500 

83  1/2 

15 

1  1/2 

32  1/2 

1  1/2 

44  3/4 

12 

81  1/2 

73 

2757 

BTP-300-300 

14 

1 

26  1/2 

1  1/2 

44  3/4 

6 

66  1/2 

83 

2150 

BTP-300-600 

14 

1 

26  1/2 

1  1/2 

44  3/4 

8 

66  1/2 

83 

2150 

BTP-300-800 

91  1/2 

14 

1  1/4 

26  1/2 

1  1/2 

44  3/4 

10 

66  1/2 

83 

2308 

BTP-300-1000 

91  1/2 

14 

1  1/4 

26  1/2 

1  1/2 

44  3/4 

10 

66  1/2 

83 

2308 

BTP-300-1250 

91  1/2 

14 

1  1/4 

26  1/2 

1  1/2 

44  3/4 

12 

66  1/2 

83 

2584 

BTP-300-1500 

91  1/2 

14 

1  1/2 

26  1/2 

1  1/2 

44  3/4 

12 

81  1/2 

83 

2774 

BTP-400-600 

91  1/2 

15 

1 

32  1/2 

2 

55 

8 

76  1/2 

81 

3207 

BTP-400-800 

91  1/2 

15 

1  1/4 

32  1/2 

2 

55 

10 

76  1/2 

81 

3212 

BTP-400-1000 

91  1/2 

15 

1  1/4 

32  1/2 

2 

55 

10 

76  1/2 

81 

3212 

BTP-400-1250 

91  1/2 

15 

1  1/4 

32  1/2 

2 

55 

12 

76  1/2 

81 

3212 

BTP-400-1500 

91  1/2 

15 

1  1/2 

32  1/2 

2 

55 

12 

91  1/2 

81 

3402 

BTP-400-1750 

91  1/2 

15 

2 

32  1/2 

2 

55 

14 

91  1/2 

81 

3528 

BTP-400-2000 

91  1/2 

15 

2 

32  1/2 

2 

55 

14 

91  1/2 

81 

3669 

BTP-400-2250 

91  1/2 

15 

2 

32  1/2 

2 

55 

16 

91  1/2 

81 

3886 

BTP-400-2500 

91  1/2 

15 

2 

32  1/2 

"2 

55 

16 

91  1/2 

81 

4169 

BTP-600-720 

115 

15 

1  1/4 

32  1/2 

2 

55 

10 

CO 

105 

BTP-600-1000 

115 

15 

1  1/4 

32  1/2 

2 

55 

10 

76  1/2 

:  105 

s  i 

BTP-600-1250 

115 

15 

1  1/4 

32  1/2 

2 

55 

12 

76  1/2 

105 

•  s 

BTP-600-1500 

115 

15 

1  1/2 

32  1/2 

2 

55 

12 

91  1/2 

105 

j  c 

BTP-600-1750 

115 

15 

2 

32  1/2 

2 

55 

14 

91  1/2 

105 

3737 

BTP-600-2000 

115 

15 

2 

32  1/2 

2 

55 

14 

91  1/2 

105 

3737 

BTP-600-2250 

115 

15 

2 

32  1/2 

2 

55 

16 

91  1/2 

105 

4377 

BTP-600-2500 

115  I 

15 

2  I 

32  1/2 

2  ' 

55 

16 

91  1/2 

105 

4519 

•Dimensions  Based  on  “Power  Flame"  Power  Burners,  f  Dimensions  Based  on  "Beckert"  Burners. 


BTP  SUGGESTED  SPECIFICATIONS 


Water  heater(s)  shall  be  Model _  as  manufactured  by  the  A.  O.  SMITH  Corporation,  Water  Products 

Company  or  equal.  Water  heater(s)  shall  be  of  glass-lined  design  and  include  a  powered  gas  burner  with  electronic  flame 
safeguard,  intermittent  ignition,  main  and  pilot  automatic  gas  valves,  redundant  solenoid  gas  valve,  gas  pressure  regu¬ 
lator,  diaphragm  air  switch  for  proof  of  blower  operation,  and  flame  inspection  port.  Maximum  supply  gas  pressure  to 

heater  14"  W.C.  Heater(s)  shall  have  an  input  rating  of _ and  a  recovery  rating  of - GPH  at 

a  temperature  rise  of  lOO^F  with  a  minimum  actual  storage  capacity  of  Heater{s)  shall  be  equipped  with 

_ NPT  water  inlet  and  outlet  openings,  (2)  4"  handhole  cleanouts,  shall  have  an  ASME  working  pressure 

of  160  PSI,  and  stamped  National  Board,  and  listed  by  Underwriters  Laboratories.  Controls  shall  include:  high  tem¬ 
perature  limit  control  (manual  reset),,  upper  and  lower  thermostats,  combination  temperature  and  pressure  gauge,  low 
water  cutoff,  ASME  rated  temperature  and  pressure  relief  valve,  and  draft  regulator.  Control  compartment  door  shall 
be  hinged  for  easy  access.  The  heater(s)  shall  be  equipped  with  multiple  anodes  for  cathodic  protection.  The  heater(s) 
shall  be  insulated  with  a  vermin-proof  glass  fiber  insulation  or  equal.  Heater(s)  must  meet  ASHRAE  90A-1980  (1982 
requirements)  for  recovery  efficiency  and  standby  loss.  The  outer  jacket  shall  have  a  baked  enamel  finish  over  a 
bonderized  undercoating.  All  internal  surfaces  of  the  heater(s)  exposed  to  water  shall  be  glass-lined  with  a  alkaline 
borosilicate,  nickelous  oxide  composition  that  has  been  fused  to  steel  by  firing  at  a  temperature  range  of  1400°F  to 
1600°F.  The  glass  lining  shall  be  fused  to  the  steel  by  firing  at  a  temperature  range  of  MOO^F  to  IGOO^F.  Heater(s) 
tank  shall  have  a  3,  5,  or  10  year  limited  warranty  against  corrosion  as  outlined  in  the  written  warranty.  Professional 
start-up  service  to  be  included. 
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A.  O.  Smith 

Water  Products  Company 
Irving,  TX 

A  Division  of  A.  O.  Smith  Corporation 
A.  O.  Smith  Corporation  reserves  the  right  to  make  product  changes 
or  improvements  at  any  time  without  notice. 

©  A.  O.  Smith  Corp..  1990  Printed  in  U.S.A. 


OF  BOYERTOWIVfrPENNSYLVANr/l 

SINCE  190ff 


SERIES 


PRESSURIZED  FOR  FORCED  DRAFT  FIRING 


y 


OIL*  COMBINATION 
GAS/OIL  or 
GAS  FIRED 

INDUSTRIAL/COMMERCIAL 

CAST  IRON 
BOILER-BURNER 


21  SIZES 

FOR  USE  WITH 
HOT  WATER 
OR  STEAM 
SYSTEMS 

446,000  to 
3,052,000 

BTU/hr.  Output 


HYORONlCS  institute 


i^^cCastings-Certified  by  Eastern  R)undry  Company,  Boyertown.” FV\\i95i2 


Division  of  Peerless  Industries,  Inc. 


Series  7FDA  proven  features  of 

Advanced  Design  and  Engineering 


1  Heavy  gauge  alumi¬ 
nized  steel  flue  collec¬ 
tor,  corrosion  resistant  for 
long  life,  and  sealed  to  sec¬ 
tions  with  Hi-Temp  rope. 


2  Tankless  all  copper 
water  heater  for  abun¬ 
dant  year-round  domestic 
hot  water  supply.  Addition¬ 
al  coils  can  be  installed  for 
greater  hot  water  require¬ 
ments.  (optional) 


3  All  steel  Jacket,  glass 
wool  insulated,  with 
Hammertone  green  baked 
enamel  finish.  Jacket  is  de¬ 
signed  for  installation  after 
supply  and  return  piping  is 
connected. 


A  The  Combination  Gas/ 
^  Oil  burner  illustrated 
shows  the  mounting  ar¬ 
rangement.  The  gas  burner 
is  mounted  in  a  similar 
fashion.  The  oil  burner  is 
flanged  on  smaller  boiler 
sizes  with  pedestal  added 
on  larger  units. 


C  Precision  ground, 
^  cast-on  pads  evenly 
space  the  sections,  to 
eliminate  corrosion  from 
long  iron  to  iron  contact. 
Sections  are  sealed  with 
Hi-Temp  rope  for  complete 
retention  of  the  hot  burning 
gasses. 


9  Sturdy  base  legs  cast 
as  part  of  each  section 
enables  boiler  to  be  in¬ 
stalled  directly  on  non¬ 
combustible  floor  without 
the  addition  of  a  separate 
base. 


^  Hi-Temp  rope  sealed 
^  cast  iron  clean-out 
door  on  front  of  boiler  al¬ 
lows  for  Inspection  and 
easy  cleaning  of  flueways 
to  maintain  high  boiler  effi¬ 
ciency. 


A  ^  Heavy  duty  Cast 
Iron  fully  insulated 
combustion  camber  cover 
plate  specially  designed  to 
mount  flanged  burner  and 
to  seal  against  chamber 
pressures.  Obsen/ation 
door  also  pressure  sealed. 


"7  Full  wet  base  water 
■  tube  sections  com¬ 
pletely  surround  combus¬ 
tion  area  for  maximum  heat 
adsorption  of  burning  fuel 
and  low  floor  temperature. 


8  The  famous  Peerless 
heavy  duty  cast  iron 
water  tube  sections,  with 
an  extremely  high  number 
of  gas  passages  (8  per  sec¬ 
tion),  are  cast  in  a  closed  H 
design  for  maximum 
strength  and  efficiency. 


PRESSURIZED  FOR 
FORCED  DRAFT 


ADVANCED  HYDRONIC  HEATING 

The  Series  7FDA  (Forced  Draft)  boiler  burner  units  are  designed  to 
provide  higher  output  with  a  smaller  compact  boiler;  resulting  in 
greater  efficiency.  Many  advantages  are  offered;  such  as:  automatic 
firing  with  oil,  gas,  or  combination  gas/oil  burners,  smaller  boiler 
room  planning,  and  low  chimney  or  vent.  This  boiler  is  ideal  for  use 
when  encountering  adverse  operating  conditions. 


TRIBUTED  BY 


Form  7FDA-7 


Printed  in  U.S.A.  10-888S 


SERIES  7FDA 


OIL*  COMBINATION  GAS/OIL  or  GAS  FIRED 

INDUSTRIAL/COMMERCIAL 


CAST  IRON 

BOILER-BURNER  UNITS 


Castings- Certified  by 
Eastern  Foundry  Company, 

A  Division  of  Peerless  Industries, Inc. 
Boyertown,  PA  19512 


STANDARD  EQUIPMENT _ 

w  wu  s  su 


w  wu  s  su 


Cast  Iron  Water  Tube  Section 

Wet  Base  Design  ASME  50#  W.P. 
Wet  Base  Design  ASME  80#  W.P. 
Hammertone  Insulated  Enamel  Steel 
Jacket 

Forced  Draft  Burner 
Combustion  Camber  Cover  Plate, 
insulated  w/Observation  Port 
Cerafelt  Base  Liner 
Hi-Temp  Rope  Sea! 

Observation  Port.  Rear  Section 
Front  Cleanout  Plate 


s  s  s  s 

0  0  0  0 

s  s  s  s 

—  s  —  s 

s  s  s  s 

s  s  s  s 

s  s  s  s 

s  s  s  s 

s  s  s  s 


Aluminized  Steel  Flue  Collector  S  S 

Lock  Type  Damper  S  S 

Tankless  Domestic  Water  Heater  O  O 

High  Limit  Manual  Reset  Aquastat  S  S 

Operating  Aquastat  S  S 

Comb.  Temperature/Pressure  Gauge  S  S 

ASME  30#  Safety  Relief  Valve  S  S 

High  Limit  Manual  Reset  Pressuretroi  —  — 

Operating  Pressuretroi  —  — 

Steam  Pressure  Gauge  —  — 

Gauge  Glass  w/Fittings  —  -- 

ASME  15#  Side  Outlet  Pop  Safety  Valve  —  — 


S 

S 

o 


s 

s 

s 

s 

s 


s 

s 

o 


s 

s 

s 

s 

s 


S  (Standard)  O  (Ootional)  —  (Does  not  apply) 


SERIES  7FDA  BOILER  RATINGS  &  VENT  SIZES 


Boiler 

Burner 

Unit  No. 

Gross 

t=B=R 

Output 

M.B.H. 

Boiler 

H.P. 

**  l=B=R 

Burner  Capacity 

•Net  l=B=R  Rating 

Steam 

Piping 

Factor 

•••Vent 

Number 

of 

Sections 

Oil 

G.P.H. 

Input 

Gas 

M.B.H. 

input 

Water 

M.B.H. 

Steam 

M.B.H. 

Steam 

Sq.  Ft. 

Size 

Height 

Feet 

(Min.) 

$-704FDA  SU  or  WU 

446 

13 

3.95 

571 

388 

335 

1.396 

1.333 

9” 

3 

4 

t-TOSFDA  SU  or  WU 

576 

17 

5.10 

735 

501 

432 

1,800 

9“ 

3 

5 

i-706FDA  SU  or  WU 

707 

21 

6.20 

899 

615 

530 

2.208 

HEESI 

9" 

3 

6 

^707FDA  SU  or  WU 

837 

25 

7.40 

1.064 

728 

628 

2.617 

10" 

3 

7 

^-708FDA  SU  or  WU 

967 

29 

8.50 

1,228 

841 

IKSHI 

1.333 

10" 

3 

8 

t-709FDA  SU  or  WU 

1,098 

33 

9.60 

1,392 

955 

824 

3.433 

1.333 

10" 

3 

9 

t-7lOFDA  SU  or  WU 

1,228 

37 

10.80 

1,556 

1.068 

921 

3,838 

1.333 

10" 

3 

10 

1-711  FDA  SU  or  WU 

1,358 

41 

12.00 

1,720 

1 ,181 

1,026 

4.275 

1.333 

12" 

3 

11 

t-7l2FDA  SU  or  WU 

1.488 

45 

13.00 

1,884 

1.294 

1,135 

4,729 

1.31 1 

12" 

3 

12 

1:-713FDA  SU  or  WU 

1.619 

48 

14.20 

2.048 

1 .408 

1.243 

5,179 

1.302 

12" 

3 

13 

t-7l4FDA  SU  or  WU 

1.749 

52 

15,40 

2.212 

1 .521 

1.352 

5,633 

1.294 

12" 

3 

14 

I-715FDA  SU  or  WU 

1,879 

56 

16.40 

2.376 

1.634 

1.458 

6,075 

1.289 

14' 

3 

1 5 

^716FDA  SU  or  WU 

2.010 

60 

17.60 

2.541 

1 ,748 

1,561 

6,504 

1.288 

14^ 

3 

16 

t-7j7FDA  SU  or  WU 

2,140 

64 

10.80 

2.705 

1.861 

1.661 

6.921 

1.288 

14" 

3 

17 

t-7l8FDA  SU  or  WU 

2,270 

68 

19.80 

2,869 

1 .974 

1.762 

7,342 

1.288 

14" 

3 

18 

t-719FDA  SU  or  WU 

2.401 

1  72 

21.00 

3,033 

2,088 

1,864 

7,767 

1.288 

14" 

3 

19 

$-720FDA  SU  or  WU 

2.531 

76 

22.00 

3,197 

2.201 

1,965 

8,188 

1.288 

14" 

3 

i  20 

i-72lFDA  SU  or  WU 

2.661 

80 

23.50 

3,361 

2.314 

2,066 

8.608 

1.208 

14" 

3 

i  21 

^-722FDA  SU  or  WU 

2,791 

83 

24.50 

3,525 

j  2.427 

2,167 

9,029 

1.288 

16" 

3 

:  22 

^-723FDA  SU  or  WU 

2,922 

87 

25.50 

3,689 

i  2.541 

2,269 

9.454 

1.288 

16" 

3 

23 

$-724FDA  SU  or  WU 

3.052 

91 

26.50 

3,854 

!  2.654 

2,370 

9,875 

1.288 

16" 

3 

24 

The  Net  l=B=R  Ratings  shown  include  allowance  for  normal  piping  toss  and  pick-up  load,  in  accordance  with  the  Testing  and  Rating  Standard  for  Low  Pressure 
Cast  iron  Heating  Boilers  of  the  Hydronics  Institute  Water  ratings  are  based  on  a  piping  and  pick-up  allowance  factor  of  1.15  steam  ratings  based  on  graduated 
factors  in  accordance  with  the  Hydronics  Institute  Rating  Standard 

The  Peerless  Heater  Co.  should  be  consulted  before  selecting  a  boiler  tor  gravity  hot  water  installations  and  installations  having  unusual  piping  and  pick-up 
requirements  such  as  extended  piping  systems,  exposed  piping,  night  set-back,  night  shut-down,  etc 
•*  l=B=R  Burner  Capacity  is  based  on  G.P.H.  with  a  heating  value  of  140.000  BTU/gal  Burner  input  based  on  maximum  altitude  of  2,000  ft  —tor  other  altitudes  consult 
factory, 

*•*  A  3  ft  minimum  height  of  vent  above  the  roof  is  recommended  For  any  unusual  venting  conditions,  consult  your  local  building  code  or  authority 
t  Ratings  based  on  12V2%  CO2.  oil  only 
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TOP 


T 


;  !  V 

.  18^ 


—35^ — 

FRONT 


Q 

y  -4*  TAPPING  '"■^3*TAPP!NG  4*  TAPWNG- 

-  4i*^EI  -^E3  --  E2--  4jV 


SIDE 


^  C  i- 


COMBUSTION 

CHAMBER 


BOILER  DIMENSIONS  &TAPPING  LOCATIONS 


Boiler  Burner 

Unit  No. 

Length 

Flush 

Jacket 

"A” 

Length 

Combustion 

Chamber 

“B" 

Flue 

Outlet 

“C” 

Location 
"D"  From 
Front 

“D” 

Number 

of 

Supply  - 
Tappings 

Number 

of 

Return 

Tappings 

Location 

Intermediate 

Tapped 

Sections 

From  Front 

Center  of  Tappings 

“E" 

"E-l" 

“E-3" 

"E-4'’ 

:.704FDA  SU  pr  WU 

25  y«" 

19/1" 

9" 

12/2" 

2-4" 

1-3*' 

— 

16/b" 

— 

— 

— 

— 

:-705FDA  SU  or  WU 

30  Vb" 

24  %" 

9" 

15" 

2-4" 

1-3" 

21/2" 

— 

■- 

— 

- 

t-706FDA  SU  or  WU 

35'/j" 

30" 

9" 

17/2" 

2-4" 

1-3" 

— 

265/," 

— 

— 

— 

— 

t-707FDA  SU  or  WU 

40 ’/2" 

35" 

10" 

20'/." 

2-4" 

1-3" 

— 

315/," 

— 

— 

— 

— 

t.708FDA  SU  or  WU 

45  Ve" 

40/8" 

10" 

22  5/." 

2-4" 

1-3" 

— 

36/4" 

— 

— 

— 

I-709FDA  SU  or  WU 

50  5/8" 

45/8" 

10" 

25 

2-4" 

1-3" 

— 

41  %" 

— 

— 

— 

— 

1-71 OFDA  SU  or  WU 

553/4" 

50/4" 

10" 

275/," 

2-4" 

1-3" 

— 

46/8" 

— 

— 

— 

— 

1-711  FDA  SU  or  WU 

60  y." 

55/4" 

12" 

30/8" 

2-4" 

1-3" 

— 

51  /s" 

— 

— 

— 

t-712FDA  SU  or  WU 

65  /s" ! 

60  3/8" 

12" 

323/4" 

2-4" 

1-3" 

— 

57" 

— 

— 

— 

— 

t-713FDA  SU  or  WU 

70  y,"! 

65  3/8" 

12" 

35/4" 

2-4" 

1-3" 

62" 

— 

— 

— 

— 

t-714FDA  SU  or  WU 

76" 

70/2" 

12" 

1  4  >/4  " 

2-4"  &  1-3" 

2-3" 

8 

67 /b" 

36" 

— 

— 

— 

1-71  5FDA  SU  or  WU 

81" 

75/2" 

14" 

14/4" 

2-4"  &  1-3" 

2-3" 

8 

72/4" 

36" 

— 

— 

— 

J-716FDA  SU  or  WU 

86  Vi" 

80  %" 

14" 

14/4" 

2-4"  &  2-3" 

3-3" 

8  &  1  1 

77%" 

36" 

26" 

— 

t-717FDA  SU  or  WU 

91  l/a" 

855/3" 

14" 

14/4" 

2-4"  &  2-3" 

3-3" 

9  &  12 

82/2" 

41" 

26" 

— 

— 

t:718FDA  SU  or  WU 

9614"! 

903/4" 

14" 

14/4" 

2-4"  &  2-3" 

3-3" 

6  &  13 

875/," 

26" 

26" 

— 

— 

1-71  9F0A  SU  or  WU 

IOP/4" 

953/4" 

14" 

14/4" 

2-4"  &  3-3" 

4-3" 

7,  10  &  13 

92/4" 

31" 

31" 

15" 

t-720FDA  SU  or  WU 

106%" 

100/8" 

14" 

14/4" 

2-4"  &  3-3" 

4-3" 

7,  1  1  &  1  4 

.  97%" 

31" 

31  " 

20" 

t-721F0A  SU  or  WU 

111%" 

105 /a" 

14" 

14/4" 

2-4"  &  3-3" 

4-3" 

6,  1 1  &  1  6 

102 'A" 

26" 

~2^ 

25  /s" 

— 

t-722FDA  SU  or  WU 

116/1" 

M  1" 

16" 

15/4" 

2-4"  &  4.3" 

5-3" 

5,  9,  13  &  17 

1075/," 

20%" 

26" 

20/4" 

20/4" 

t-723FDA  SU  or  WU 

12P/2"i 

1  1  6  /i" 

16" 

15/4" 

2-4"  &  4.3" 

5-3" 

6.  10,  14  &  18 

1125/," 

26" 

26" 

20/4" 

20/4" 

t-724FDA  SU  or  WU 

126S/i" 

121 

16" 

15/4" 

2-4"  &  4-3" 

5-3" 

6,  1  1,  15  &  19 

1 17/4" 

26" 

26" 

25 /a" 

20/4" 

The  intermediate  tapped  sections 
have  3"  supply  and  3"  return. 


^Apply  Prefix  “O"  for  oil  —  “G"  or  gas  —  “GO"  for  gas-oil. 


THE  MANUFACTURER  RESERVES  THE  RIGHT  TO  MAKE  CHANGES  AT  ANY  TIME  WITHOUT  NOTICE. 
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SPECIFICATIONS  FOR  7FDA  BURNERS 


OPERATING  FEATURES 

Oil 

Gas 

Gas/Oil 

Oil  -  Carlin  Burner 

704 

706 

718 

704 

717 

704 

717 

Gas,  Gas/Oil  -  Peabody  Gordon  Piatt 

thru 

thru 

thru 

thru 

thru 

thru 

716 

thru 

Burner 

705 

717 

724 

715 

716 

724 

715 

724 

On-Off  Fixed  Air 

S 

— 

— 

S 

— 

“ 

s 

— 

— 

On-Off  w/Lo  Fire  Start 

Controlled  Air  -  Oil 

— 

s 

s 

— 

— 

— 

s 

s 

s 

Controlled  Air  -  Gas 

*— 

— 

— 

— 

s 

s 

— 

s 

s 

Combustion  Safeguard 

Pre-purge 

s 

s 

s 

s 

s 

s 

s 

s 

s 

Pre-purge  and  Post-purge 

0 

0 

o 

0 

o 

0 

0 

0 

0 

Prewired  Panel  w/On-Off  Switch  (2  Lamps) 

0 

0 

0 

s 

s 

s 

s 

s 

s 

Air  Flow  Safety  Switch 

0 

0 

o 

s 

s 

s 

s 

s 

s 

Manual  Gas  Shutoff  Valve 

— 

— 

s 

s 

s 

s 

s 

s 

Manual  Gas  Leakage  Test  Valve 

— 

— 

— 

s 

s 

s 

s 

s 

s 

Low  Gas  Pressure  Switch 

— 

— 

— 

— 

— 

s 

— 

s 

High  Gas  Pressure  Switch 

— 

— 

— 

— 

— 

s 

— 

— 

s 

Automatic  Gas  Valve 

Diaphragm 

Solenoid 

_ 

— 

— 

s 

s 

s 

s 

s 

s 

s 

s 

Motorized 

— 

— 

— 

— 

s 

s 

— 

s 

s 

Automatic  Pilot  Solenoid 

— 

— 

— 

s 

s 

s 

s 

s 

s 

Main  Gas  Pressure  Regulator 

— 

s 

s 

s 

s 

s 

s 

Pilot  Gas  Pressure  Regulator 

— 

— 

— 

s 

s 

s 

s 

s 

s 

Two  Stage  Fuel  Unit 

s 

s 

s 

— 

— 

— 

s 

s 

s 

S  (Standard)  O  (optional)  —  (does  not  apply) 


STANDARD;  3450  RPM  MOTORS 

OIL 

GAS/GAS-OIL 

7FDA  Unit  Number 

Voltage 

Horsepower 

7FDA  Unit  Number 

Voltage 

Horsepower 

704FDA-705FDA 

120-60/1 

1/4 

704FDA-706FDA 

120-60/1 

1/3 

706FDA-710FDA 

120-60/1 

1/2 

707FDA-712FDA 

120-60/1 

1/2 

71 1  FDA-7 17FDA 

jEOM 

3/4 

713FDA-715FDA 

240-60/1 

3/4 

718FDA-721FDA 

■MB 

1 

716FDA-721FDA 

240-60/3 

1  1/2 

722FDA-724FDA 

240-60/3 

1  1/2 

722FDA-723FDA 

240-60/3 

2 

724FDA 

240-60/3 

3 

SUBMITTAL  DATA 


Peerless  Boiler  Burner  Unit  No _ _  is  submitted  for  the  following  job  with  ratings, 

dimensions,  specifications  and  equipment  as  specified  below: 

Water  or  Steam _ _  Job__ - - 

Gas  and/or  Oil  Specs - Address - - - 

Output  (BTU/Hr.) _ _ _ _  _ _ _ — 

Net  Rating _ _ _  Engineer - - - - 

For  other  ratings, dimensions,  and  specifications  see  tables  on  pages  2,3,4  and  5 

Boiler  will  include  standard  equipment  as  shown  on  pages  2,3,4  except:  Boiler  will  include  the  following  specified  options:  — 


Exceptions  to  specifications: 
page  5  _ . 


□Burnham 


□Burnham 


The  Versatile  Boiler 


The  Burnham  4F  Forced  Draft  Steel  Firebox  Generator 
is  a  consistent  sales  leader  in  the  heating  industry,  for 
reasons  that  make  solid  sense. 


4F  Saves  on  Installation 

It  is  a  compact  boiler  that  fits  where  other  designs  of 
similar  capacity  cannot.  Available  for  15  psi  steam  and 
30  or  60  psi  water*,  the  4F  can  serve  perfectly  as  the 
heart  of  almost  any  s^^stem.  As  it  is  forced-draft  fired, 
no  tall,  expensive  stack  is  required.  And  because  it  is 
a  factory-assembled,  packaged  unit,  expensive  jobsite 
time  and  labor  are  reduced. 


fF  Saves  in  Operation 

The  furnace  surrounds  the  flame  with  highly-efficient 
waterbacked  primary  heat-absorbing  surfaces.  This 
large  combustion  chamber  is  easy  to  fire,  accommo¬ 
dating  many  forced-draft  burners  without  flame  im¬ 
pingement  or  other  critical  firing  problems.  Forced- 
draft  firing  makes  the  4F  inherently  more  efficient  than 
boilers  using  outmoded  atmospheric  burners,  and 
gives  you  a  feature  that  atmospheric  units  can¬ 
not  offer:  the  option  of  burning  gas  or  oil.  A 
dual-fired  burner  allows  you  to  burn  the  more 
economical  fuel  or  the  most  readily  available 
fuel  at  the  flip  of  a  switch,  and  affords  you 
leverage  in  negotiating  fuel  prices. 

The  4F  is  an  economical  heat  source, 
whether  used  singly  or  in  multiples.  In  fact,  4F’s  with 
modulating  burners  may  be  sequenced  to  operate  in  a 
step-fired  system  more  cost  effectively  than  a  large 
number  of  residential-sized  boilers  when  ongoing  main¬ 
tenance  costs  are  considered. 


expensive  proprietary  seals  required  to  reclose  the  doors 
as  with  some  boilers.  And,  as  the  4F  is  a  wetback  boiler, 
there  is  no  delicate  or  expensive  rear  refractory  to 
maintain  as  with  drvback  boilers. 


4F  Saves  on  Maintenance 

Ulie  4F  is  easy  to  clean  and  maintain,  requiring  no  spe¬ 
cial  tools,  materials,  or  skills.  Opening  the  front  flue 
door  allows  firetubes  to  be  brushed  out  quickly  unlike 
the  watertubes  used  in  some  boilers,  which  can  be  vir¬ 
tually  impossible  to  clean.  There  are  no  elaborate  or 


Since  1873,  Burnham  has  been  engineering  and  build¬ 
ing  quality  products  that  have  made  their  own  repu¬ 
tation.  You  can  be  confident  that  your  4F  will  perforin 
efficiently  and  dependably,  year  after  year. 


*60  psi  water  boiler  available  in  sizes  4F-63  through 
4F-675. 


Series  4F-50 

FORCED  DRAFT  PACKAGED  BOILER 


DIMENSIONS 


4F  Boiler  Models 

360A 

450A 

563A 

675A 

63 

m 

92 

209 

240 

zn 

311 

345 

360A-3 

450A-3 

563A*3 

675A-3 

A  —  Boiler  Width 

31 

m 

31 

31 

363/e 

363/e 

363/6 

363/8 

4578 

45% 

45V8 

4578 

5274 

5274 

56V^ 

56% 

B  —  Boiler  Length 

32 

39 

4572 

5272 

4472 

53 

61 

70 

57 

65 

7272 

80 

803/4 

9374 

C  —  Boiler  Height 

55V4 

5574 

5574 

5574 

63Ve 

633/8 

63% 

633/e  • 

703/e 

703/e 

703/8 

70% 

823/^ 

823/8 

8578 

85% 

D  ~  Base  Width 

33V4 

3374 

3374 

3374 

38% 

CO 

CD 

38% 

383/e 

47% 

473/8 

47% 

473/8 

53Vi 

53Ve 

57 

57 

E  ~  Base  Length 

4772 

5472 

65 

72 

64 

72V2 

8072 

9272 

7972 

87V2 

95 

10272 

10772 

124 

135% 

153 

F  —  Base  Extension 

1572 

1572 

19V2 

1972 

19V2 

1972 

19V2 

2272 

2272 

2272 

2272 

2272 

mm 

E^9I 

26 

26 

26 

26 

EH 

^9 

3972 

H  —  Front  Smoke  Box  Depth 

572 

5'/2 

SVa 

SVs 

672 

672 

672 

6V2 

7'/2 

7Va 

772 

7V2 

6Va 

672 

J  —  Supply  Location 

13 

13 

13 

13 

16 

16 

16 

16 

19 

19 

19 

19 

26 

26 

26 

26 

*K  —  Supply  Size 

4 

4 

QBI 

4 

4 

4 

4 

4 

6 

6 

6 

6 

8 

8 

8 

8 

•L  —  Return  Size 

3 

mm 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

M  —  Return  Location 

672 

672 

672 

672 

7 

7 

Qjjjjflll 

7 

7 

7 

7 

7 

774 

7% 

N  —  Smoke  Box  Depth— Rear  Vent 

6 

6 

6 

7 

7 

BBI 

7 

8 

8 

8 

8 

8 

8 

8 

8 

P  —  Vent  Collar  Diameter 

7 

mm 

mm 

7 

10 

10 

10 

12 

12 

12 

EH 

14 

14 

18 

18 

Q  —  Rear  Vent  Collar  Height 

38 

38 

38 

38 

453/4 

453/4 

453/4 

453/; 

5174 

51% 

5174 

BUM 

593/8 

593/8 

R  —  Smoke  Box  Depth-Top  Vent 

9 

9 

9 

9 

12 

12 

12 

12 

14 

14 

14 

14 

16 

16 

19V2 

mm 

T  —  Top  Vent  Collar  Height 

4272 

A2'/2 

4272 

4272 

513/4 

513/4 

513/4 

6674 

66V4 

69% 

Hi 

U  —  Tube  Pull  Space 

32 

39 

4572 

5272 

4472 

53 

61 

70 

57 

65 

7272 

80 

81 

EH 

105 

123 

V  —  Supply  Fitting  Height 

2 

2 

2 

2 

2 

2 

2 

2 

372 

372 

372 

372 

3Va 

BH 

372 

3% 

W  —  Normal  Water  Line  Height 

433/4 

4334 

433/4 

433/4 

5172 

51 V2 

51  Va 

5172 

58 

58 

58 

58 

6974 

EH 

72 

72 

*3"  and  4"  are  IPS  female  thread.  6"  and  larger  are  flanged. 

Specifications.  Dimensions  Data  Subject  to  Change  without  Notice 


REAR  SMOKE  BOX  WITH  REMOVABLE 


t  3075  has  saddle  flange  outlet  flush  with  top  of  jacket 


DIMENSIONS 


4F  Boiler  Models 

827 

993 

1157 

1323 

1654 

1985 

2315 

2645 

3075 

A  —  Boiler  Width 

64 

64 

70 

70 

76 

82 

82 

82 

96 

B  —  Boiler  Length 

IO6V4 

129 

11672 

136 

13072 

■  128 

148 

163 

163 

C  “  Boiler  Height 

9574 

9574 

1063/4 

1063/4 

122% 

142% 

142% 

1423/8 

151 

D  —  Base  Width 

64 

64 

70 

70 

76 

82 

82 

82 

96 

E  —  Base  Length 

13874 

161 

15872 

178 

17272 

190 

205 

213 

F  —  Base  Extension 

30 

30 

40 

40 

40 

40 

40 

40 

48 

G  —  Front  Smoke  Box  Door-Height 

33% 

333/g 

383/4 

54% 

543/3 

68% 

H  —  Front  Smoke  Box  Depth 

123/. 

123/4 

133/4 

133/4 

143/4 

153/4 

153/4 

153/4 

1672 

J  —  Supply  Location 

22 

22 

22 

22 

22 

22 

22 

22 

68 

*K  —  Supply  Size 

8 

8 

8 

8 

10 

12 

12 

12 

12 

4 

4 

4 

6 

6 

6 

6 

6 

6 

Return  Size— Water  Boiler 

6 

6 

'  6 

8 

8 

8 

8 

8' 

8 

M  —  Return  Location 

1074 

1074 

IT/s 

1178 

11% 

IT/e 

1178 

117e 

10 

N  —  Rear  Smoke  Box  Depth 

193/e 

19% 

19% 

19% 

213/e 

23% 

23% 

233/e 

23% 

P  —  Rear  Vent  Collar  Diameter 

20 

20 

22 

22 

24 

28 

28 

28 

1  32 

Q  —  Rear  Vent  Collar  Height 

6674 

6674 

|||g|| 

763/4 

903/4 

10674 

10674 

10674 

1  112 

R  —  Top  Vent  Collar  Width 

22 

22 

26 

28 

34 

34 

34 

:  44 

S  —  Top  Vent  Collar  Depth 

16 

16 

16 

16 

18 

20 

20 

20 

20 

^T  —  Top  Vent  Collar  Height 

7674 

87% 

87% 

1023/4 

12072 

12072 

12072 

129 

^Br"^ube  Pull  Space 

108 

11872 

138 

13272 

130 

150 

165 

165 

W  —  Norma!  Water  Line  Height 

7874 

7874 

893/4 

■HEH 

11872 

11872 

12572 

*4"  IS  IPS  female  thread,  6"  and  larger  are  flanged 

Specifications,  Dimensions  Data  Subject  to  Change  without  Notice 


Compact,  efficient  three-pass  firebox  design. 

No  tall  or  costly  stack  required. 

Forced-draft  firing  with  oil  (No.  2,  4,  5,  or  6), 
gas,  or  combination  gas/oiL 


•  15  PSI  steam,  30  or  60  PSI  water. 

•  Ample  firebox  assures  non-criiical  combus¬ 
tion,  high  efficiency.  " 


Ratings  and  Data 

Boiler  Model  4F-50 

63 

78 

92 

154 

450A 

563A 

Gross  Output  MBH 

BHP 

Lb.  Stm/Hr. 

442 

522 

616 

716 

850 

1031 

1205 

1400 

1607 

1855 

2082 

2310 

2410 

3015 

3770 

4520 

12.6 

15.6 

18.4 

21.4 

25.4 

30.8 

36.0 

41.8 

48.0 

55.4 

62.2 

69.0 

72.0 

90.0 

112.6 

135.0 

455 

538 

635 

738 

876 

1063 

1242 

1442 

1656 

1911. 

2146 

2381 

2484 

3108 

3885 

4660 

Net  Rating  Steam  MBM 

Sq.  Ft. 

327 

405 

478 

556 

800 

935 

1086 

1247 

1439 

1616 

1793 

1870 

2340 

2926 

3508 

1365 

1690 

1990 

2315 

3335 

3895 

4525 

5195 

5995 

6735 

9750 

12190 

14615 

Net  Rating  Water  MBH 

367 

454 

536 

623 

740 

897 

1218 

1398 

1614 

1811 

2010 

2623 

3932 

Rring  Rate— Gas  MBH 

Rring  Rate— Oil  GPH: 

Ught  Oil  (140,000  BTU/Gal.) 

Heavy  Oil  (150,000  BTU/Gal.) 

528 

653 

770 

895 

1063 

1289 

1506 

1750 

2009 

2319 

2603 

2888 

3013 

3769 

4713 

5650 

3.8 

4.7 

5.5 

6.4 

7.6 

9.2 

10.8 

12.5 

14.4 

16.6 

18.6 

20.6 

2t.5 

27.0 

33.6 

40.4 

_ 

— 

- 

- 

— 

- 

- 

- 

- 

- 

- 

20.1 

25.2 

31.4 

37.7 

Heating  Surface  Sq.  Ft:  | 

Rreside 

59 

73 

86 

101 

120 

145 

168 

194 

224 

257 

289 

320 

360 

450 

563 

675 

Waterside  I 

63 

78 

92  1 

107 

127 

154 

180 

209  i  240 

277 

311 

345 

398 

497 

622 

746 

Furnace  Volume  Cu.  Ft.  :  8.8 

10.7 

12.6  1  14.6 

18.3 

21.9 

25.3 

29.1  !  34.7 

39.7 

44.4 

49.1 

58.9 

68.0 

89.3 

104.7 

Heat  Release  MBH/Cu.  Ft.  i  60.0 

61.0 

61.1 

61.3 

58.1 

58.8 

59.5 

60.1 

57.9 

58.4 

58.6 

58.8 

51.2 

55.4 

52.8 

53.9 

Water  Content  Gal: 

Steam 

Water 

65 

81 

94 

110 

133 

145 

172 

198 

214 

245 

274 

302 

470 

537 

683 

788 

90 

112 

132 

153 

168  i  196 

232 

268  i  288 

329 

369 

408 

569 

_ 

666 

801 

951 

Approx.  Dry  Weight  Lbs.  ■  1700 

1900  1  2100 

2600 

2700  1  3100 

3300 

3600  ;  4200 

4400 

5300 

5600 

6700  |8700 

9300 

1  10400 

1 - 

Approx.  Weight  Full  Lbs. 

Steam 

Water 

2240 

2570 

3090 

3510 

3800 

4300 

4730 

5250 

5980 

6435 

7575 

8110 

10615 

13290 

14825  ’ 

i 

j  16970 

2450 

2835 

3195 

3870  1  4095  i  4735 

5235 

5830  :  6595 

7140 

8365  1  8995 

11495 

14255  1  15975 

!  18325 

Ratings  and  Data 

Boiler  Model  4F‘50 

360A-3 

450A-3 

563A-3 

675A-3 

827 

993 

1157 

1323 

1654 

1985 

2315 

2645 

3075 

Gross  Output 

MBH 

2658 

3100 

3769 

4432 

5537 

6648 

7746 

8857 

11074 

13290 

15499 

17708 

20587 

BHP 

"7^4  ' 

112.6 

132.4 

165,0 

199.0 

231.0 

265.0 

331.0 

397.0 

463.0 

529.0 

615.0 

Lb.  Stm/Hr. 

2739 

3195 

3885 

4568 

5706 

6852 

7983 

9129 

11413 

13697 

15974 

18252 

21217 

Net  Rating  Steam 

MBH 

2063 

2406 

2925 

3439 

4299 

5161 

6014 

6877 

8598 

10318 

12033 

13748 

15976 

Sq.  Ft. 

8596 

10025 

12188 

14329 

17910 

21505 

•  25060 

28655 

35825 

42995 

50140 

57285 

66525 

Net  Rating  Water 

MBH 

2312 

2697 

3279 

3856 

4817 

5784 

6739 

7706 

9634 

11562 

13484 

15406  ^ 

17911 

Firing  Rate— Gas 

MBH 

3323 

3875 

4711 

5540 

6921 

8310 

9683 

11071 

13843 

16613 

19374 

22135 

25734 

Firing  Rate— Oil  GPH: 

Light  Oil  (140,000  BTU/Gal.) 

23.7 

27.7 

33.7 

39.6 

49.9 

60.0 

70.0 

80.0 

99.0 

119.0 

139.0 

158.0 

184.0 

Heavy  Oil  (150,000  BTU/Gal.) 

22.2 

25.8 

31.4 

36.9 

46.6 

56.0 

65.3 

74.7 

92.4 

110.7 

129.3 

148.0 

172.0 

Heating  Surface 
Rreside 

Sq.  Ft.: 

-  i 

397  ; 

463 

:  563 

662 

827 

993  j 

1157 

1323 

1654 

1985 

2315 

2645 

3075 

Waterside 

429 

500 

:  608 

i  715  ! 

^893 

1072  1 

1250 

1  1429 

1786 

2143 

2500 

2857 

3321 

Furnace  Volume 

Cu.  Ft. 

58.9  ! 

68.0 

1  89.3 

1  104.7  i 

115.6 

139.2  i 

160.7 

1  186.5 

234.0 

301.6 

348.6 

383.8 

505.6 

Heat  Release 

MBH/Cu.  Ft. 

56.4  ! 

57.0 

:  52.8 

I  52.9  i 

59.9 

59.7 

60.3 

1  59.4 

59.2 

55.1 

55.6  1 

63.5 

50.9 

Water  Content 
Steam 

Gals: 

421 

I  492 

■  602 

i 

712 

761 

925 

1050 

1227 

1443 

1720 

1979 

2173 

2814 

Water 

519  ! 

^  676 

!  740 

875  ! 

!  1003 

1220  1 

1  1330 

1554 

1826 

2147 

2473 

2718 

3665 

Approx.  Dry  Weight  Lbs. 

6900  1 

I  8800 

:  11000 

12400  1 

1  14800 

18300 

19200 

19800 

23000 

28000 

34500 

38200 

49000 

Approx.  Weight  Full  Lbs: 

Steam 

10405 

12900 

i  14315 

i 

16930  I 

i 

18970 

22500 

1 

27040 

29415 

35010 

42320 

50970 

56290 

72430 

Water 

11225  ! 

!  14430 

j  15465 

18290  1 

i  20325 

24950  ! 

29375 

:  32140 

38200 

45870 

55085 

60820 

79510 

Ratings  based  on  5  square  feet  of  heating  surface  per  boiler  horsepower. 


STANDARD  EQUIPMENT 


BOILER: 

Three-pass  boiler  constructed  and 
stamped  in  accordance  with  Section  IV 
of  the  ASME  Code  for  15  psi  steam  or 
30  psi  water,  sealed  for  forced  draft  fir¬ 
ing  with  skid  base  and  floor  insulation, 
top  smoke  outlet  63-345,  rear  outlet  360 
and  larger  (optional  outlet  available), 
gas  tight  front  flue  cleanout  door,  rear 
observation  port  63  through  345,  rear 
access  door  with  observation  port  360 
and  larger,  lifting  lugs  127  and  larger, 
flue  brush  and  handle. 

JACKET: 

Rectangular  type  with  fiber  glass  in¬ 
sulation  63  through  675,  wrap-around 
type  with  fiber  glass  insulation  827  and 
larger;  factory  installed. 

STEAM  TRIM: 

Steam  pressure  gauge  (3  Vz  inch  63 
through  675;  6  inch  827  and  larger), 
gauge  glass  set  for  mounting  on  boiler 
with  63  through  345,  cast  iron  water 
column  with  gauge  glass  set  and  tri¬ 
cocks  360  and  larger,  ASME  safety 
valve(s).  Trim  shipped  not  installed. 


WATER  TRIM: 

Theraltimeter  (3  ‘/2  inch)  63  through 
675,  pressure/altitude  gauge  (6  inch) 
and  thermometer  (5  inch)  827  and 
larger,  ASME  relief  valve(s);  not  in¬ 
stalled. 

CONTROLS: 

High  limit  control,  operating  control, 
firing  rate  controller  (with  hi-Io  or  mod¬ 
ulating  sequence);  installed  and  wired. 

Low  Water  Cut  Off:  W161  with  63 
through  675  steam  unit,  j^^l57  pump 
control/low  water  cut-off  with  827  and 
larger  steam  unit,  ^64  with  63  through 
675  water  unit,  #63B  with  827  and 
larger  water  unit;  installed  and  wired, 

BURNER: 

As  selected  for  the  fuel  to  be  burned, 
mounted  and  wired.  Refer  to  burner 
data  sheets  for  detail  of  burner  equip¬ 
ment.  Burners  available  for  gas.  No.  2 
oil.  No.  4  oil.  No.  5  oil.  No.  6  oil,  com¬ 
bination  gas/No.  2  oil,  gas/No.  4  oil, 
gas/No.  5  oil,  gas/No.  6  oil. 


INSTANTANEOUS  HOT  WATER  HEATING  COILS 


Coil 

Number 


;1NA.210 


vlNA-300 


iNA-360 


-  INAr450 


INA-600 


I  INA-TSO 


INA-900 


INA-1125 


INA-1350 


INA-1500 


'Two  coils  of  any 


*For  Use  in  the  Following  Boiler  Sizes 
Subject  to  Capacity  Limitation  of  Boiler 


All  sizes 


All  sizes  except  4F-63 


All  sizes 


All  sizes  except  4F-63 


4F-154  and  larger,  also  4F*107 


4F-154  and  larger,  also  4F-107 


4F-92  and  larger 


4F'154  and  larger 


4F-277  and  larger,  also  4F-209 


4F-345  and  larger 


size  or  combination  may  be  installed  in  4F-1157  and  larger. 


Rated  Capacity— Gallons  Heated 
40°  to  140°  F. 

Boiler  Water  Temp. 


180°  F. 
GPH 


210  : 


□Burnham 
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^:^»;:',,|y:  4o"Cast^  by  Eastern  Foundry  Company,  Boyertown,  PA  19512 


43  SIZES 

FOR  HOT  WATER 
OR  STEAM 

FOR  USE 
WITH  NATURAL 
&  PROPANE  GASES 

• 

630,000  to 
9,450,000 
BTU/ hr.  Input 

Division  of  Peerless  Industries, Inc. 


ALUMINIZED  STEEL 
FLUE  COLLECTOR 

The  Peerless  boiler  is  equipped  with  Aluminized  Steel  Flue 
Collectors  and  Horizontal-to- Vertical  Draft  Diverters  for  extra 
long  life.  This  assembly  maintains  a  predetermined  height  of 
the  flue  outlet  regardless  of  boiler  size.  High  chimneys  and 
forced  (or  induced)  draft  are  not  required  for  efficient  oper¬ 
ation. 


FLOW  PORT 
GASKET  SEALING 

The  Peerless  Series  211 A  boiler  features  a  unique  method  for 
sealing  sections.  Each  section’s  flow  port  has  a  machined 
recess  (fig.  A)  which  holds  the  flow  port  gasket.  The  opposite 
side  has  a  flat  machined  surface  (fig.  B)  which  compresses  the 
gasket  when  sections  are  drawn  together  with  the  individual 
short  draw-rods.  This  assures  a  water-tight  seal  and  permits 
faster  boiler  assembly. 


PRECISION  GROUND 
SPACING  RINGS 

Ail  Peerless  water  tube  sections  are  evenly  spaced  using 
spacing  rings  ...  to  avoid  long  iron-to-iron  contact.  This 
allows  the  sections  to  retain  their  natural  (as  cast)  skin  and 
provides  maximum  corrosion  resistance  and  longer  life  for 
Peerless  boilers.  Sections  are  designed  to  be  pulled  together, 
section- by -section  (using  individual  draw-rods),  as  the  boiler 
is  assembled.  Spaces  between  sections  are  sealed  with  a 
compressible,  heat  resistant  rope  . . .  forming  a  permanent, 
gas  tight  joint  and  to  allow  for  expansion  and  contraction  of 
boiler. 


Form  No.  211A-2 


Printed  in  U.5.A.  15-838S 


SERIES  211A 

INSULATED  BASE 


Peeriess  quality  includes  p re-assembled  gas  train,  pre-assem- 
bled  manifold  with  orifice  adapters.  Insulated  steel  base 
insures  correctness  of  fit  and  simplifies  field  assembly.  The 
total  assembly  is  shipped  in  sections  most  convenient  for  crat¬ 
ing  and  shipping.  All  crates  are  coded,  as  per  contents 
enclosed. 

Photo  illustrates  complete  base,  burners,  and  gas  train 
assembled. 


FAMOUS  CAST  IRON  MULTIPLE 
FINNED  WATER  TUBE  SECTIONS 


Peerless  boiler  sections  are  designed  in  a  unique  pattern  to 
provide  super  strength  and  long  life  without  unnecessary 
weight.  The  sections  —  vertical  risers  joining  horizontal  off- 
center  tubular  water  passages  —  form  “closed  H”  type,  sturdy 
supporting  units.  When  assembled,  these  sections  form  13 
staggered  flue  passages  per  boiler  section.  They  force  the  hot 
gases  to  twist  and  turn  through,  and  around  each  multiple 
finned  water  tube  for  maximum  contact  with  heat  absorbing 
surfaces. 


ACCESS  DOORS  AT  BOTH 
ENDS  OF  BOILER 


inspection  and  cleaning  of  the  flueways  in  a  Peerless  Series 
211 A  boiler  are  more  convenient  since  they  can  be  ac¬ 
complished  from  either  end.  Two  (2)  jacket  sections  (one  at 
each  end  of  the  boiler)  may  be  taken  out  without  removing  the 
jacket.  This  permits  easy  removal  of  jacket  panels  and  provides 
access  to  the  insulated,  heavy  steel  doors  mounted  directly  to 
the  end  sections. 

This  exclusive  feature  makes  the  Peerless  Series  211 A  boiler 
an  ideal  choice  for  Sewage  or  Industrial  Plants  using  heavy 
deposit,  self- manufactured  gases  since  it  provides  easier 
access  for  the  more  frequent  cleanings  of  flueways  so  neces¬ 
sary  to  maintain  high  boiler  efficiency. 


ORDERING  INFORMATION 


OF  BOYERTOWN,  PENNSYLVANIA 

SINCE1908 


SERIES  211A 

GAS  FIRED 

INDUSTRIAL/COMMERCIAL 

CAST  IRON  BOILER 


SPECIFY: 

•  Water  —  Steam  Example:  211 A-10S  or  211 A-10W. 

•  For  80  Lb.  W.P.  boilers,  specify  "WT”  Example:  211A-10WT. 

•  Natural  Gas:  Specify  B.T.U.,  specific  gravity  of  gas  and 
supply  gas  pressure. 

Example:  1020  B.T.U.  ,60  S.G.  10"  WC 

•  Propane  Gas:  Specify  B.T.U.  and  specific  gravity  of  gas 
Example:  2500  B.T.U.  1 .50  S.G.  14"  W.C. 

•  Flush  Jacket 


Certified  by  Eastern  Foundry  Company.  A  Division  of  Peerless  Industries.  Inc..  Boyertown.  PA  19512 


NATURAL  GAS 

PROPANE  GAS  2500  B.T.U. 

V 

Boiler  Number 
"S"  or  "W" 

A.G.A. 

Input  M.B.H. 

A.G.A. 

Output  M.B.H. 

•NET  1=B=R  RATING 

Gas 

Connection 

Size  (inches) 

Steam 

Piping  Factor 

A.G.A. 

Input  M.B.H. 

A.G.A. 

Output  M.B.H. 

•NET  1^B=R  RATING 

Gas 

Connection 

Size  (inches) 

Steam 

Piping  Factor 

\ 

s 

Steam 

Sq.  Ft. 

Steam 

M.B.H. 

Water 

M.B.H. 

Steam 

Sq.  Ft. 

Steam 

M.B.H. 

Water 

M.B.H. 

\j 

Draft 
Hoods 
Number 
&  Size 

Flue 

Size 

to 

Stack 

Chimney 

Size 

211A-04 

630 

497.7 

14.8 

1,554 

373 

433 

T 

615 

492 

1,538 

369 

428 

1 

(1)  12" 

12" 

12"x20' 

211A-05 

840 

663.6 

19.8 

2,075 

498 

577 

1 

1.333 

820 

656 

2,050 

492 

570 

1 

1.333 

(1)12" 

12" 

12"x20' 

211A.06 

1,050 

840.0 

25.1 

2,625 

630 

730 

IV4 

1.333 

1,025 

820 

2,563 

615 

713 

IVa 

1.333 

(1)14" 

14" 

14-X20' 

211A-07 

1,260 

995.4 

29.7 

3,113 

747 

866 

VA 

1,230 

984 

3,075 

738 

856 

IVa 

(2)  12" 

14" 

14"x20' 

211A-08 

1,470 

1,161.3 

34.6 

3,629 

871 

1,010 

IV4 

1.333 

1,435 

1,148 

3,588 

861 

998 

1V4 

1.333 

(2)12" 

15" 

15-X20' 

211A-09 

1.680 

1 .327.2 

39.6 

4,171 

1,001 

1,154 

IVz 

1.326 

1,640 

1,312 

4,121 

989 

1,141 

iVa 

1.327 

(2)  12" 

16" 

16"x20' 

211A-10 

1,890 

1,493.1 

44.5 

4.746 

1,139 

1,298 

172 

1.311 

1,845 

1,476 

4,688 

1,125 

1,283 

IVz 

1.312 

(2)  14" 

17" 

17"x20' 

211A-11 

2,100 

1,680.0 

50.1 

5.392 

1,294 

1,461 

2 

1.298 

2,050 

1,640 

5.258 

1,262 

1,426 

2 

1.300 

(2)14" 

18" 

18-X20' 

211A-12 

2,310 

1,824.9 

54.4 

5,896 

1,415 

1,587 

2 

2,255 

1.804 

5,821 

1,569 

2 

(3)  12" 

18" 

I8"x20' 

211A-13 

2,520 

1,990.8 

59.4 

6,442 

1,546 

1,731 

2 

1.288 

2,460 

1,968 

6,367 

1,528 

1,711 

2 

1.288 

(3)12" 

19" 

I9"x20' 

211A-14 

2,730 

2,156.7 

64.3 

6.975 

1,674 

1,875 

2 

1.288 

2,665 

2,132 

6,896 

1 .655 

1.854 

2 

1.288 

(3)14" 

20" 

20"x20' 

211A-15 

2,940 

2,322.6 

69.3 

7.513 

2,020 

2 

2,870 

2,296 

7,429 

1,997 

2 

(3)14- 

21" 

21"x20' 

r  M 

3,150 

2.520.0 

75.2 

8.154 

1,957 

2,191 

2 

1.288 

3.075 

2,460 

7,958 

1,910 

2,139 

2 

(3)  14" 

21" 

2rx20' 

L  jU 

3,360 

2.654.4 

79.2 

8.588 

2,061 

2,308 

2 

1.288 

3,280 

2,624 

8.488 

2,037 

2.282 

2 

1.288 

(4)14" 

22" 

22"x20' 

3,570 

2,820.3 

84.1 

9.125 

2.190 

2,452 

2V2 

1.288 

3.485 

2.788 

9.021 

2.165 

2,424 

2V2 

1.288 

14)  14" 

23" 

23’'x20' 

3,780 

2,986.2 

89.1 

9.658 

2,318 

2,597 

(2)2 

1.288 

3.690 

2,952 

9,550 

2.292 

2,567 

2V2 

(4)14" 

23" 

23-X20' 

211A.20 

3.990 

3.152.1 

94.0 

10,196 

2.447 

2.741 

(2)2 

1.288 

3,895 

3,116 

10,079 

2,419 

2,710 

(2)2 

(4)  14" 

24" 

24"x20' 

211A-21 

4.200 

3,360.0 

100.2 

10,871 

2,609 

2,922 

(2)2 

1.288 

4,100 

3.280 

10.613 

2,547 

2,852 

(2)2 

1.288 

(4)14" 

25" 

25-X20' 

211A-22 

4,410 

3.483.9 

103.9 

11.271 

2,705 

3,029 

(2)2 

1.288 

4,305 

3.444 

11,142 

2.674 

2,995 

(2)2 

1.288 

(5)  14" 

25" 

25"x20' 

211A-23 

4,620 

3,649.8 

108.9 

1 1 ,808 

2,834 

3,174 

(2)2 

1.288 

4,510 

3.608 

1 1 ,671 

2,801 

3.137 

(2)2 

(51  14" 

26" 

26"x20' 

211A-24 

4,830 

3,815.7 

113.8 

12,346 

2,963 

3,318 

(2)2 

1.288 

4,715 

3,772 

12,204 

2,929 

3,280 

(2)2 

1.288 

|5)14" 

26" 

2e"x20' 

211A-25 

5,040 

3,981.6 

118.8 

12,879 

3,091 

3,462 

(2)2 

1.288 

4,920 

3,936 

12,733 

3,056 

3,423 

(2)2 

1.288 

(5)14" 

27" 

27"x20' 

211A.26 

5,250 

4,200.0 

125.3 

13.588 

3,261 

3,652 

(2)2 

1.288 

5.125 

4.100 

13,263 

3,183 

3,565 

(2)2 

1.288 

(5)14" 

27" 

27"x20' 

211A.27 

5,460 

4,313.4 

128.7 

13,954 

3,349 

3.751 

(2)2 

1.288 

5.330 

1  4.264 

13,796 

3,311 

3.708 

(2)2 

1.288 

(6)  14" 

28" 

28"x20' 

211A-28 

5,670 

4,479.3 

133.6 

14.492 

3.478 

3,895 

(2)2 

5,535 

4.428 

114,325 

3,438 

3.850 

(2)2 

1.288 

16)14" 

29" 

29"x20' 

211A.29 

5,880 

4,645.2 

138.6 

15,029 

3,607 

4,039 

(2)2 

1.288 

5.740 

4.592 

14.854 

3.565 

3,993 

(2)2 

1.288 

(6)14" 

29" 

:  29"x20' 

211A-30 

6.090 

4,811.1 

143.5 

15,563 

3,735 

4,184 

(2)2 

1.288 

5.945 

4.756 

15.388 

3.693 

4.136 

(2)2 

1.288 

(6)  1 4" 

I  30" 

30"x20' 

211A-31 

:  6,300 

5.040.0 

1  150.4 

16,304 

3,913 

4,383 

(2)2 

6,150 

4,920 

15,917 

3,820 

4.278 

(2)2 

1.288 

(6)14- 

30" 

30"x20' 

211A-32 

6,510 

5.142.9 

i  16.638 

3,993 

(2)2 

1.288 

6,355 

5,084 

1 6.446 

3.947 

(2)2 

1.288 

(7)14- 

31" 

3rx20' 

211A-33 

6,720 

5,308.8 

158.4 

117.175 

4.122 

4,616 

(2)2 

1.288 

6,560 

5,248 

16,979 

4.075 

4,563 

(2)2 

1.288 

(7)14- 

31" 

31"x20' 

211A-34 

6,930 

5.474.7 

163.3 

!i7.713 

4,251 

(2)  m 

1.288 

6,765 

5.412 

17,508 

4.202 

4,706 

(2)  2V2 

1.288 

(7)  14" 

32" 

32"x20' 

211A-35 

7,140 

5.640.6 

118.246 

4.379 

(2)  2>2 

1.288 

6,970 

5,576 

18,038 

4,329 

4.849 

(2)  2V? 

1.288 

(7)14" 

32" 

32”x20' 

211A-36 

7,350 

5,880.0 

175.4 

119,021 

4,565 

5,113 

i  (2)2 

1.288 

7,175 

5.740 

18,571 

4,457 

4,991 

(2)  2V2 

1.288 

(7)  14" 

33" 

33"x20' 

211  A- 37 

7,560 

5,972.4 

178.2 

19.321 

4.637 

5.193 

*  (2)2 

1.288 

7,380 

5,904 

19,100 

4,584 

5,134 

(2)  2V2 

1.288 

(8)  14" 

33" 

33"x20' 

Models  21 1 A-38  thru  2l  i  A  -46  Hor  Natural  Gas  only)  are  available  on  special  request  Contact  the  factory 

The  Net  l=B^  R  Ratings  shown  include  allowance  tor  norntai  piping  and  pickup  load  in  accordance  with  Testing  and  Rating  standard  tor  Low  Pressure  Cast  iron  Heating  Boilers  of  the 
Hydronics  Institute.  Water  ratings  are  based  on  piping  and  pickup  allowance  factor  of  1.15.  Steam  ratings  based  on  graduated  factors  in  accordance  with  The  Hydronics  Institute  standard. 
The  Peerless  Heater  Company  should  be  consulted  before  selecting  a  boiler  for  gravity  hot  water  installations  and  installations  having  unusual  piping  and  pickup  requirements,  such  as 
exposed  piping,  night  shutdown,  etc. 

Ratings  shown  are  for  elevations  up  to  2.000  feet.  For  elevations  above  2.000  feet  ratings  should  be  reduced  at  the  rate  of  4  percent  for  each  1.000  feet  above  sea  level. 


All  A.G. A.  certified  equipment  for: 


1.  Natural  Gas  require  an  inlet  gas  pressure  at  the  manual  valve  of  5 
in.  W.C.  minimum  to  14  in.  W.C.  maximum.  Where  inlet  pressure 

P exceeds  14  in.  W.C.,  a  service  gas  pressure  regulator  of  the  lock¬ 
up  type  must  be  installed  in  the  gas  supply  piping  to  the  boiler. 

Propane  gas  requires  an  inlet  gas  pressure  at  the  manual  valve  of 
12.5  in  W.C.  minimum  to  14  in.  W.C.  maximum.  Where  inlet 
pressure  exceeds  14  in.  W.C.  a  service  gas  pressure  regulator  of 
the  lock-up  type  must  be  installed  in  the  gas  supply  piping  to  the 
boiler. 


The  "Flue  Size  to  Stack"  and  "Chimney  Size"  for  each  boiler  model  may  be 
decreased  two  (2)  inches  in  diameter  if  the  chimney  height  is  increased  to 
30  feet. 

Minimum  chimney  height  of  20  feet  is  based  on  using  6  feet  of  lateral 
connector  at  flue  size  shown  from  the  nearest  draft  divertor  outlet  with  no 
more  than  one  standard  90  deg.  elbow.  If  Individual  vertical  vent(s)  are 
used  for  the  same  size  as  the  draft  divertor  outlet(s),  the  height  may  be 
reduced  to  5  feet  measured  above  draft  divertor  outlet(s). 

"Total  Chimney  Height"  is  the  measured  vertical  distance  between  the 
draft  hood  outlet  and  the  chimney  top. 

A  vertical  riser  height  of  3  to  5  feet  from  the  draft  hoods  to  the  breeching  is 
required  to  maintain  satisfactory  draft  conditions. 
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-  3*  TAPPING 


3"  TAPPING 


I  i 

— -i  41* BASE  END  DIMENSION  ■»- 


FRONT  VIEW  —  SINGLE  CONTROLS 

Controls:  End  Mounted  Standard. 


Eim  VJEW—  FLUSH  JACKET 

Controls:  End  Mounted  Standard. 


Boiler 

Model 

Number 

Dimensions 

Length  and  Width 

Center  Line  Dimensions-3"  Tapping  Supply 
&  Return  Intermediate  Tapped  Sections  (Steam  Only) 

Center  Line  Dim 
Draft  Divert 

ensions 

ors 

A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

AA 

BB 

CC 

DD 

EE 

211A-04 

211A-05 

211A-06 

211A-07 

2BW 

33%" 

39%” 

45" 

38%" 

44" 

SO’A" 

55  %" 

63" 

63" 

65" 

63" 

BOI 

LER  M( 

DDEL  NUMBERS 

10%" 
13%" 
16%" 
10  7b" 

167e" 

211A-08 

211A-09 

211A-10 

211A-11 

50H" 

56  V4" 

61  %" 

67  y2" 

61  %" 

67  %" 
7374" 
80%" 

63" 

63" 

65" 

65" 

211A-04S  TO  211 A-17S  INCLUSIVE 

13%" 

13%" 

16%" 

16%" 

1978*' 

22%" 

25%*' 

28%*' 

211A-12 

211A-13 

211A-14 

211A-15 

73  Ve" 
78%" 
84%" 
90" 

86%" 

91  %" 
9778" 
102%" 

63" 

63" 

65" 

65" 

INTERMEDIATE  TAPPED  SECTIONS 

13%" 

13%" 

16%" 

16%" 

22%’’ 

22%" 

25%’’ 

25%" 

1978" 
22%" 
22  %" 
25%’’ 

211A-16 

211A-17 

211A>18 

211A-19 

95%" 
101  y/' 
106%" 

1 1 2%" 

108%" 

11474" 

120%" 

139%" 

65" 

65" 

65" 

65" 

16%*' 

13%" 

16%" 

13%" 

28%" 

22%" 

25%’’ 

25%" 

28%" 
22%" 
22  %" 
28%" 

22%" 

22%’’ 

2574" 

■ 

53%" 

53%" 

47%" 

53" 

211A-20 

211A-21 

211A-22 

211A.23 

iieya" 

123%" 

129%" 

135” 

144%" 

150%" 

15S" 

161%’.’ 

65" 

65" 

65" 

65" 

58%" 
58%" 
41 78" 
41  7b" 

45" 

45" 

53" 
58%" 
36  %" 
41  %" 

16%*' 

16%" 

16%" 

16%" 

28%’’ 

28%’’ 

25%" 

28%" 

28%" 

28%" 

22%" 

25%" 

25%’’ 

28%" 

22%" 

22%" 

22%’’ 

22%*' 

211A-24 

211A-25 

211A>26 

211A-27 

i4oy8" 
146%" 
151  ye" 
157%" 

166%" 

172" 

177%" 

18374- 

65" 

65" 

65" 

65" 

47%" 

3674" 

3674" 

3674" 

45" 
33%’’ 
33%" 
28  %" 

33%’’ 

39%" 

28%’’ 

28  %" 

41%’’ 
36  Ve" 
36%'* 
30%" 

16%" 

16%" 

I6yr’’ 

16%" 

28%" 
28%*' 
28  %" 
28%" 

28%" 
28  %" 
28%" 
25%’’ 

25%" 

28%’’ 

2878" 

22%" 

22%" 

25%" 

28%" 

22%" 

211A-28 

211A-29 

211A-30 

211A-31 

I63ye" 

168%" 

174%" 

!  180" 

18878" 

194%" 

200%" 

205%" 

65" 

65" 

65" 

65" 

25" 

25" 

30%" 

3078" 

33%" 

28%" 

28%" 

22%" 

33%" 

28%" 

28  %" 
22%" 

33%" 

28%" 

28%" 

22  %" 

28%’’ 

28%’’ 

22%*' 

22%" 

30%" 
247e’’ 
24  %" 
30%" 

16%’’ 

16%’’ 

16%" 

167?" 

28Ve’’ 
28%" 
28%" 
28  %" 

28%" 

28%’’ 

28%’’ 

28%" 

25%" 

28%" 

28%" 

28%" 

22%" 

25%" 

28%’’ 

2878" 

211A-32 

211A-33 

211A-34 

211A-35 

I  185%" 

!  19iy4" 

196%" 
202%" 

21 1 78" 
217%" 
22376" 
229%" 

65" 

65" 

65" 

65" 

30%" 

25" 

25" 

25" 

28%" 

22%" 

22%" 

22%" 

22%" 

22%" 

22%" 

22%" 

22%" 

22%" 

22%" 

28  %" 

22%*’ 

22%" 

28%" 

28%’’ 

22%" 

22%" 

22%’’ 

22%" 

22%" 

22%" 

22%" 

30%" 
2476" 
24  %" 
247b" 

16%" 

16%" 

16%" 

16%" 

28%’’ 
28%" 
28  Ve" 

j  28  %" 

2878" 

28%’’ 

287ft" 

28V6" 

25%’’ 
28%" 
28  Ve" 
28%" 

22%" 

25%" 

28%’’ 

28%" 

211A-36 

211A-37 

208y8" 

213%" 

262" 

268" 

65" 

65" 

25" 

25" 

22  %" 
22  %" 

22  %" 
22%" 

22  %" 
22%" 

22%" 

22%" 

22%" 

22  %" 

22%'* 

22%" 

22%" 

22%" 

19%" 
24  Va" 

16V;" 

16%" 

28%’’ 

28%" 

28Vk" 

28Vt" 

28%" 

28%’’ 

28%" 

25%" 

A.G.A.  Certified  as  Central  Heating  Boilers  CAUTION:  Water  mixing  valve  should  always  be  installed  in  the  hot  water  supply  to  prevent  injury. 

"The  manufacturer  reserves  the  nght  to  make  changes  at  any  ttme  without  notice." 


SPECIFICATIONS  (S)  Standard  (O)  Optional.  (-)  Does  not.ppply 


Working  Pressure  PSIG 
Maximum  Working  Pressure 
Cast  Iron  Finned  Water  Tube  Sections 
Gasketed  Flow  Ports 

Insulated  Mar  Resistant  Hammertone 
Enameled  Steel  Jacket— Flush  Type 

Removable  End  Cleanout  Panels 


Water  Steam 
50  80  15 

"s  0“^  S~*“ 

S  S  S 

S  S  S 

S  S  S 

S  S  S 


Aluminized  Steel  Flue  Collectors 
Horizontal  To  Vertical  Draft  Diverters 

Aluminized  Steel  Burners 


S  S  S 

S  S  S 


Working  Pressure  PSIG 
Assembled  Gas  Control  Train  to  Meet  A.GA 
Includes:  Main  and  Pilot  S.O.  Valves; 

Main  and  Pilot  gas  pressure  regulators. 

Two  (2)  Automatic  Gas  Valves.  120V 
IRI  and  FM  Gas  Control  Trains 

Controls  24V 
120V 

100%  Shutoff  Electronic  Spark  ignition  System 
Electronic  Systems  —  Natural  Gas 
E1“M  Electronic  System  —  Propane  Gas 


Water  Steam 
50  80  15 


S  S  S 

s  s  s 

s  s  s 

00  o 

s  s  s 

00  o 

s  s  s 

0  0  o 

s  s  s 
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FACTORY  PACKAGES 


The  series  211 A  boilers  are  available  as 
factory  packages,  completely  assembled 
and  vilred  with  all  controls  mounted  in 
models  211A-04  thru  211A-19.  Also  avail¬ 
able  are  blocks  of  assembled  sections,  pre¬ 
assembled  bases  with  manifold,  burners 
and  pilot  train  for  sizes  211A-04  thru 
211A-19  (optional). 

Literature  available 


i  BACK  V!EW  —  DUAL  CONTROLS  OTHER  OPTIONAL  EQUIPMENT 

::  Controls:  End  Mounted  Standard. 


Location  of 
Intermediate  Tapped 
Sections  Counting 
from  Left 
(Steam  Only) 

Center  Line  of 
Intermediate  Tapped 
Sections  Measured  from 
Left  Side  of  Block 
(Water  Only) 

Location  of 
Intermediate 
’  Tapped  Sections 
Counting  from  Left 
(Water  Only) 

FF 

GG 

HH 

11 

10V 

i3y«" 

16’//' 

10%” 

NUMBERS 

lOve” 

laVe" 

13V/' 

16’/?" 

_  BOILFR  K40DEL 

>0%" 

13Va" 

13%" 

16’//' 

21 1 A-04W  TO  21 1 A-28W  INCLUSIVE 

'  /  DO  NOT  INCORPORATE 

INTERMEDIATE  TAPPED  SECTIONS 

“1 

r 

16’//' 

13%" 

ISVe" 

13%" 

10 

10 

i 

13%" 

16’/:" 

13Ve'’ 

13%" 

11 

11 

8-16 

8-16 

22 

13%" 

l3Ve" 

16’//' 

13%" 

9-17 

7-13-19 

7-13-20 

7-12-17-22 

22/2“ 

22Vt" 

25 

28  Ve" 

13  V/' 

13  V/' 
13V/' 
16’//' 

5-11-17-23 

5- 10-15-20-25 

6- 11-16-21-26 
6-10-14-18-22-26 

53  Vb"  109%” 

58%"  115" 

53’//’  120%" 

10-20 

11-21 

10-22 

22’.v" 
22  V:'' 
25H" 
28  Ve" 

22  Vr" 
22’//' 
22’//’ 
25 

13  V/' 

13  V/’ 
13V/‘ 
13%" 

6-11-15-19-23-27 

5-  9-13-17-21-25-23 

5-  9-13-17-22-26-30 

5-  9-13-18-23-27-31 

58  V4"  126’//' 

70"  137’//' 

47’//'  92’//'  143’//' 

47’//'  98 ’/a"  148V4" 

11-23 

13-25 

9-17-26 

9-18-27 

28e" 

22  V':" 

! 

28  V/' 
22’//' 

22V/' 

1 6  V/' 
13V6" 

5.9-13.17.21-25-29-33 

5-9-13-17-21-25-29-33 

70"  115"  160" 

70"  115"  160" 

13-21-29 

13-21-29 

NOTE;  In  areas  having  hard  water,  water  with  high  oxygen  content  or  other  unusual  water  condition, 
the  use  of  Direct  Hot  Water  Supply  Boilers  should  be  considered  only  with  proper  water  treatment. 


MOD-U-PAK  CONTROL  SYSTEM 

The  Mod-U-Pak  system  provides  three 
stage  modulation  of  gas  input  to  the  boiler 
as  required  to  meet  heating  requirements 
and  outdoor  temperature  changes,  with 
a  minimum  of  gas  consumption  providing 
efficient  system  operation. 


D 


INSURANCE  CONTROL  SYSTEM 

Complete  systems  to  meet  insurance  re¬ 
quirements,  IRI.  FM,  IRM,  etc.  are  avail¬ 
able.  Consult  factory  for  information. 

ELECTRONIC  CONTROLS 

A  variety  of  Peerless  Electronic  Control 
Systems  are  available.  These  include  pre¬ 
wired  control  panels  with  multiple  signal 
lights  and  switches  to  suit  application. 
Refer  to  FSP  and’ ECP  literature. 


Working  Pressure  PSIG 


High  Limit  Control  and  Operating  Control 
Theraltimeter 
Gauge 

Pressure  Relief  Valve.  30  PSIG 

A.S.M.E.  Pop  Safety  Valve.  Side  Outlet  Type 

Low  Water  Cutoff  Float  Type 
Probe  Type 

Gauge  Glass  And  Fittings 


Water  Steam 
50  80  15 

"s  s~~s” 

S  S  ' 

-  S 
S  O  ; 

-  -  .s 

~  -  s 

o  o  s 

—  -  s 


Boiler 

Model 

No. 

Heater 

No.X-1051 

Q.PM. 

Heater 

No.  X-1052 

gpm 

Two  Heaters 

No  X-1051 

GPM  . 

Two  Heaters 

No  X-1052 

GPM 

211A-04W 

5.5 

— 

Only  one  water  heater  can 
be  used  on  these  models 
because  of  boiler  length 

211A-05W 

6.0 

8,0 

211A-06W 

6.5 

90 

211A-07W 

.  7.0 

100 

2nA-08W 

,7.5  . 

,  ..  .11.0 

211A-09W 

8.0 

12.0 

.  160 

2UA-10W  thru 
211A-15W 

8.0 

.  13  0  .  1 

.160 

26  0 

211A-t6W 

thru 

211A-46W 

8.0 

13.0 

Only  one  water  heater  can  be 
used  on  these  models  Boiler  sizes  re¬ 
quire  piping  greater  than  2-3  *  taps 
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Water  heater  ratings  are  based  on  constant  demand— 
40°  F  to  140°  F  rise  with  200°  boiler  water 


